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Abstract 
A series of metal amido complexes have been synthesized by employing 
sterically hindered A^-functionalized amido ligands. Their reactivities towards 
elemental S and Se，the Lewis base PPh3, and the bulky phenol (4-Me-2,6-
Bu2C6H2OH) and thiophenol (2,4,6-Bu3C6H2SH) have also been studied. 
In Chapter 1，the synthesis and structures of the amido-lithium compounds 
[J[li{2-N(SiBu'Me2)C5H3N-6-Me)(tmeda)] (3), [{l!i(2-N(SiBu^Me2)C5H3N-6-Me))2-
(Et2O)] (4)，[Li{N(SiBu^Me2)C9H6^^-8}(tmeda)] (7)，and [Li{N(SiBu^Me2)C9H6T^-
8}]3 (8)，which were prepared by lithiation of corresponding #-functionalized amido 
ligands, are described. Attempts to synthesize the corresponding sodium and 
potassium analogues were unsuccessful. The reaction of [Li{N(SiBu^Me2)C9H6N-
8}]3 with NaOBu^ in the presence of pmdeta gave the lithium amide 
[]Li{N(SiBu^Me2)C9H6]^-8}(pmdeta)] (10). 
Chapter 2 deals with the preparation of group 12 metal amides. The structures 
of three amido complexes, namely, [zln{2-N(SiBu'Me2)C5H3N-6-Me)2] (11)，[{dd[^ 
N(SiBu'Me2)C5H3l^-6-Me]2)2(tmeda)] (16), and [Hg{2-N(SiBu'Me2)C5H3N-6-Me|2] 
(21) have been determined by X-ray crystallography. Attempted reaction of these 
amido complexes with elemental S and Se were unsuccessful. Compound 21 reacted 
with the bulky thiol ArSH (Ar - 2,4,6-Bu'3C6H2) to give [Hg(SAr)2]2. Attempted 
reaction of [Zn{2-N(SiMe3)C5H3l^-6-Me)Cl] with ArSLi or Ar^'OLi (Ar^' = 4-Me-
2,6-Bu'2C6H2) gave, unexpectedly, the neutral hionomeric Zn(II) dithiolate 
[Zn(SAr)2{2-NH(SiMe3)C5H3N-6-Me}] (13) and diaryloxide [Zn(OAr%{2-
NH(SiMe3)C5H3N-6-Me}] (14), respectively. 
Chapter 3 describes the synthesis and structures of the homoleptic copper(I) 
amido complexes [Cu{2-N(SiBu'Me2)C5H3N-6-Me}]2 (24), [du{N(SiBu'Me2)C9H6N-
V 
8}]3 (25)，copper(II) amido complex [Cu{2-N(SiBuMe2)C5H3l^-6-Me)2] (26)，and 
silver(I) amido complex [Xg{2-N(SiBuMe2)C5H3N-6-Me)]4 (28). Treatment of 
compound 28 with PPh3 gave the corresponding PPh3-adduGt. Compounds 24-26, 28 
have been fully characterized. X-ray crystallographic studies revealed that the 
crystals comprise of discrete mononuclear (26), binuclear (24)，trinuclear (25), and 
tetranuclear species (28). Attempted reactions of copper(I) and copper(II) amido 
complexes with O2 and the bulky thiol ArSH were unsuccessful. 
Chapter 4 begins with a brief review of nickel(II) amido complexes. A series 
of the homoleptic nickel(II) amides p^i{2-N(SiMe3)C5H3l^-6-Me)2] (30), P^-
{N(SiMe3)C9H6N-8)2] (31)，and P^i{N(SiBuMe2)C9H6l^-8)2] (32) were prepared by 
treating anhydrous NiCl2 with an appropriate lithium amide. Compounds 31 and 32 
have been characterized by single crystal X-ray diffraction studies. The magnetic 
moments of these nickel(II) amido complexes have also been determined by the 






第一章描述了 ^ ^ -取代胺基喝咬和胺基奎林配體的合成及其鍾胺化合物 [ ^ 
{2-N(SiBu'Me2)C5H3^^-6-Me)(tmeda)] (3)�[{Li(2-N(SiBu^Me2)C5H3N-6-Me))2-
(Et2O)] (4)�[L:i{N(SiBu^Me2)C9H6N-8}(tmeda)] (7)和[a{N(SiBu^Me2)C9H6N-
8}]3 ( 8 )的合成和結構，並利用化合物（8 )和N a O B u '及p m d e t a反應製備了化合 
物[Lli{N(SiBu'Me2)C9H6l^-8}(pmdeta)] (10) °但未能合成出納、钟金屬胺化合物 
0 
第二章描述了12族金屬胺化合物的合成。測定了其中三個化合物 [ Z n { 2 - N -
(SiBu^Me2)C5H3N-6-Me)2] (11)�[{C'd{2-N(SiBu^4e2)C5H3^iW-MeW2(tmeda)] 
(16)和[rtg{2-N(SiBu^Me2)C5H3T^-6-Me)2] ( 2 1 )的晶體結構。雖然上述化合物與 
梳或碰反應未獲成功，但利用化合物（ 2 1 )與大體積疏盼反應，成功地製備了 
化合物[Hg(SAr)2]2，而且，利用[Zn{2-N(SiMe3)C5H3N-6-Me)Cl]與 ArSLi (Ar 
二 2,4,6-Bu^C6H2)或 ArMeOLi (Ar^' = 4-Me-2,6-Bu%6H2)反應’卻分別得到單 
核鋅化合物[Zn(SAr)2{2-NH(SiMe3)C:5H3N-6-Me}] (13)和[Zn(OArMe)2{NH-
(SiMe3)C5H3N-6-Me}] ( 1 4 ) � 
第三章描述了一價銅胺配合物[Cu{2-N(SiBu^Me2)C5H3N-6-Me)]2 (24)和 
[Cu{N(SiBu'Me2)C9H6l^-8)]3 (25)�二價銅胺配合物[Cu{2-N(SiBu'Me2)C5H3N-6-
Meh] (26)和一價銀胺配合物[Ag{2-N(SiBu'Me2)C5H3N-6-Me)]4 (28)的合成及 
晶體結構，並利用配合物（28)與三笨基填作用，合成了其三笨基墻加合物。晶 
體結構研究表明：化合物（26)、（24)、(25)和（28)分別為單核、雙核、三核和 
四核結構。未能製備出上述一價銅和二價銅與 0 2或大體積取代基的琉紛作用 
vii 
形成的配合物° 
第四章描述了一系列二價鎳胺配合物P^i{2-N(SiMe3)CsH3N-6-Me)2] ( 3 0 ) � 
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CHAPTER 1. METALLATION OF AMINOPYRIDE^fE 
ANDAMENOQUINOLINE 
1.1 INTRODUCTION 
1.1.1 General Background 
In general, metal amides are compounds with amido ligands such as NH2, 
NHMe, NPh2, or N(SiMe3)2, attached to the metal center. Numerous metal amides 
1 • 2 have been reported in the literatures. Examples of these include the [LiN(SiMe3)2]3, 
[CuN(SiMe3)2]4,^ and [AgN(SiMe3)2]4.4 The amides is one of the most useful ligand 
and it reacted with most of elements to form a stable homoleptic or heteroleptic metal 
complexes. The structures of the metal amides may be monomeric [KN(SiMe3)2-
2C4H8O2],^  dimeric [(EtBeNEt2)2],^ trimeric [LiN(SiMe3)2]3,^ tetrameric [CuN-
(SiMe3)2]4,^  oligomeric and polymeric P^aN(SiHMe2)2]00/ 
In 1856, Frankland^ reported the first metal amide, ZnONEt2)2, which was 
synthesized by the reaction of diethyl zinc with diethylamine (equation 1-1). 
ZnEt2 + 2 HNEt2 • Zn(NEt2)2 + 2C2H6 (1-1) 
The titanium amide [TiONHPh2)4]9 was reported in 1935. However, no other 
transition metal amides were reported until the late 50's. The lanthanide analogues 
were reported in the 70's. Until 1980, only few structural data oflate transition metal 
amides have been reported. To data, a lot of such amides have been structurally 
characterized/® The rapid expansion in the number of transition metal amides 
reported in literatures may be attributed to the rapid development in the area of low-
temperature X-ray crystallography and crystal mounting techniques/^ 
1 
1.1.2 Synthesis of Metal Amides 
Many synthetic routes were available for the preparation of metal amides. 
Some ofthese methods are summarized as follows:^ 
1. Alkane Elimination 
The first metal amide, [Zn(NEt2)2],^ was prepared by the elimination of alkane 
(equation 1-2). Another example is shown in equation 1-3.6 
LMR" + HNRR' • LM(NRR') + R"H (1-2) 
Me2Be + HNPr'2 >- MeBeNPr'2 + CH4 (1-3) 
2. Elimination of Ammonium Halide 
This is a very useful method for the preparation of the amides o f B , Si, P, and 
As as well as Ti (equation l-4)/ The metal halide clearly has to be covalent and 
• 12 
susceptible to nucleophilic attack. An example is shown in equation 1-5. 
LM-CI + 2 HNR2 • LM(NR2) + [R2NH2]CI (1-4) 
3 PCI3 + 6 HNB2 • P(NEt2)3 + 3 [B2NH2]CI (1-5) 
However, this method is often not suitable for the preparation of heavier 
transition metal amides, partly may be due to the greater ionic character of such metal 
halides. 
3. Transmetallation 
Transmetallation includes salt elimination (equation 1-6) or metathetical 
exchange (equation 1-7). 
2 
"LMX + M'(NRR') n • nLM(NRR') + M'X, (“） 
LMX + L,M'(NRR,) ~ ^ • LM(NRR') + L'M'X (1-7) 
(X = halogen, alkoxide, or alkyl) 
HNRR' + LiBu" • LiNRR' + C4H10 (1_8) 
Metathetical exchange between transition metal halides and lithium or sodium 
amides is one of the most important synthetic routes to the corresponding transition 
metal amido complexes. Lithium amide can be prepared by the reaction of the 
commercially available LiBu" with an appropriate amine (equation 1-8). The product 
yields of this method are relatively high and it is the most useful procedure for the 
controlled synthesis of a heteroleptic metal amide. 
4. Hydrogen elimination 
This method is very useful in the synthesis of Be, Mg, B, A1, Ga, and Zn 
amides (equation l-9)/ 
LMH + HNRR' • LM(NRR') + � （1_9) 
This method offers an advantage of quantitative yield and the ease of product 
purification. However, owing to the limited availability of metal hydrides, this 
method is not widely applied. 
5. Transamination 
Transamination involves the reaction of a metal amide with a more volatile 
amine (equation 1-10). 
LM(NRR') + HNR"R'" • LM(NR"R'") + HNRR' (1-10) 
3 
This method is particularly useful for the synthesis of compounds that contain 
two different amido ligands. 
1.1.3 General Review of Lithium Amido Complexes 
In 1894, Titherley's reported the synthesis of lithamide, (LiNH2)n" Since 
then，a variety of lithium amido complexes have risen to prominence on account of 
their synthetic applicability. Progress on structural studies of lithium amides are 
much slower than those on Li-C species. In 1979, only one structure of lithium amide 
which is the trimeric [LiN(SiMe3)2]3, has been published/ To date，about 100 crystal 
structures of lithium amides have been determined/^ Some representative examples 
of lithium amido complexes are listed in Table 1-1. 
The chemistry of amido-lithium species has been extensively investigated. 
They act as transfer reagents for anionic species in inorganic chemistry. In addition, 
these compounds constitute one of the most common groups of reagents in organic 
chemistry, due to their ability to deprotonate a variety of compounds under mild 
conditions.^ ‘Bulky’ lithium amides tend to be synonymous with proton abstraction 
reaction due to their strong Br0nsted basicity and their relatively low nucleophilicity. 
The latter feature gives them an advantage over organo-lithium reagents. The leading 
amido-reagent in this connection, lithium di-isopropylamide (LDA), in common with 
a few others such as lithium dicyclohexylamide [LiN(c-C6Hu)2]n and lithium 
bis(trimethylislyl) amide [LiN(SiMe3)2]3 is commercially a v a i l a b l e ? ^ 
The widespread use of these compounds has led to considerable interest in 
their structures, which include the degree of aggregation and the nature of the Li-N 
bond. In general, metal amides have a high tendency to associate. Monomeric 

































































































































































































































































































































































































































































donor molecules that coordinate strongly to the lithium centers/* Lithium amides 
have also been found to be useful in coordination chemistry in the preparation ofearly 
and late transition metal amido complexes. From the view of regioselectivity, many 
lithium amide reactions can exhibit stereoselectivity. Thus, they found widespread 
• 25 
applications in asymmetric synthesis. 
The inorganic chemistry of amido complexes has been an actively developing 
area for a long time. It has been observed that amido groups can stabilize unusual 
bonding mode, coordination numbers and oxidation states.^ Some representative 
examples of amido ligands are shown in Scheme i_i 2o,26-34 
� r S j f i r ^ 
^ f A ^ f ^ Me3s|^"'^^^siMe3 Y^^Y 
^' m Me3SiN s^iMe3 
R' = CH3, CeHs 
r ^ f ^ r ^ r"^"^"I^ 
、 人 k.,<J>k.,.R" ^ ^ A ^ S i M e 3 v A ^ 
N NSiMe3 N N N N N 丁 
0 © ® NR-
0 
R" = CH3, C5H4N, CeHs, SiMe3 R'" = H, SiMe3 
e A ^ / A 
C X ^ / " L Z s i \ / � \ , 
N Y ^ - 3 l / r Y ^ V . ^ . 
i j � > y Y T 
Scheme 1-1 
6 
Recently, the coordination behaviors of the pyridine-functionalised amido 
ligands such as 2-amino-6-methylpyridine^^ and anilino-pyridine^^ have attractive 
much attention. The amido ligands bound to the lithium center either in a bridging or 
chelating manners. The structures of compounds I - V m are shown in Scheme 1-
2 20,30,35 In general, lithium amido species associate in both hydrocarbon solvents and 
some donor solvents such as ether, yielding structures with multicenter interactions. 
C X ， Q 
/ 厂 P h � / L v r = s ^ 
」 知 " \ 一 ^ > ( v P 
1 / s 0 " , v N � 
P h Z � � h Z ^ 
I II i n 
L = OP(NMe2)3 
P \ O ^ N z P h ^N^NSiMe3 f ^ 
dNH / / ^N^NSiMe3 
N ^ L ^ i ^ r ^ (Et2O)nLi /L i (OEt2)n \ ( 
/ M / / \ 
/ HN / 乂 � < 
Ph,N N \ph Me3SiN N ^ ^ W 
^ kJ k^ 
TV V VI 
n = 0, 1 
¢ 9 O D 
{ ^NSiMe3 N""^]|^ 
(Et2O)nLi^  \ N^S1Me3 
^ y (OEt2)n Li 
7 p , ^ 0 -
U A s ； ^ 
vn vm 
n - 0,1 
Scheme 1-2 
7 
1.1.4 Structures of Some Potassium and Sodium Amido Complexes 
Like their lithium counterparts, sodium and potassium amides have been used 
extensively as precursors to other amido inorganic complex or in organic synthesis as 
strong bases or nucleophiles/ Structural data of sodium and potassium species are 
relatively rare, partly due to their higher sensitivity towards oxygen and moisture, as 
compared with their lithium counterparts. In general, sodium and potassium amides 
are prepared by alkane elimination of metal alkyls with the appropriate amines, or by 
metathetical exchange of lithium amides with sodium or potassium alkoxides or 
aryloxides. 
Mulvey et al^^ reported the synthesis and structures of [{Ph(2-
^ 5 H 4 ) N _ 2 . ( 3 H M P A ) and [{Ph(2-NC5H4)N)T^a-(pmdeta)]2, which were prepared 
by the reaction of PhNa with phenyl(2-pyridyl)amine in the presence of the donor 
ligands, HMPA or pmdeta. Recently, Ellermann et al.” reported the molecular 
structure of [(Ph2P)2NK-(pmdeta)], which was synthesized by the reaction of KOBu^ 
with HN(PPh)2 in the presence of pmdeta. The polymeric compound [K{r|^-
N(SiMe2Bu)C(Bu')(CH3)SiMe2Bu^)]oo has been structurally characterized by Lappert 
and co-workers.38 Some examples of sodium and potassium amido complexes are 
illustrated in Scheme 1-3.^ '^ 39_4i 
n 0 
Ph / L . f = \ ^ N ^ N - P ^ ^ r 
^ N ^ , 3 ^ . X , ^ ^ i �N, 1 X 1 ) � � N '入 > 、 
d z \ , \ _ 诚 1 勺 ^ < / ¾ 
‘ � N N ^x!>^ 
L = OP(NMe2)3 P h Z 丫 > �� 
k ^ k ^ 
8 
� 0 ^ R 
e > 4 > ( 4 o > S < 
� N R ^ 
^ ^ ^ 
M = K, R = Ph 
M = Na, R = Me 
Scheme 1-3 
1.1.5 A Brief Review of iV-functionalized Amido Metal Complexes 
Metal complexes with the #-functionalized amido ligands [2-N(SiMe3)-
(C5H3N-6-Me)] {V) (i) and [8-N(SiMe3)C9H6N] (V) (ii) (Scheme 1-4) have been 
extensively investigated by Raston and co-workers.^ '^^ "^^ ^ These two ligands exhibit 
some interesting bonding modes and configuration when they are bound to a number 
of main group elements. 




Ligands i and ii bound to metal centers mainly in a bidentate mode through N, 
AT-ligation. Metal complexes derived from these ligands include the binuclear 
compounds [{CuV]2f^ and [{(ZnEt)(L^))2],^ ^ the tetranuclear compound 
[{Ag(Li)}4]，42 the homoleptic compounds [Zn(L%] and [Mg(L^)2]/^ group 13-
compounds [Al(L')2Cl],'' [Al(L')Cl2],'' [{Al(n-Se)(L^))2],^' and [B(L')Cl2],'' and 
9 
group 15 compounds [Sb(L^)2Cl] and [Bi(L^)2Cl]2.^ ^ Examples of these metal amides 
include (Scheme l-S):^ '^^ "^^ ^ 
M e 3 S � O ^ M e 0 ^ X ^ _ 3 ^NSiMe3 
E t y : / ‘ E t 严 3 1 和 “ ! 、 广 3 
M e Y , f ^ V ^ N ^ s _ 3 Me3SiN “ I ” / ^ A a _ _ W N ^ 
X J ^ N Me3SiN N ^ Me3^ i I J jH 
i j K j U Me3SiN/ 
M = Mg, Zn 
_ p ^ , m 
r S k ' ^ J k y < ^ 界 . 3 ^ p -
f V N ^ ^ N ^ f V \ s / ^N ^ -N � . M 丄 1 � 6 b � - 3 er 'V, - 3 奶 
^ f ^ c \ siMe3 JT^ 
』 乂 丄 , _ 3 众 — 3 A � ^ C � ! > M e 3 
。 人 M e 3 S . ^ ^ " ^ " 3 ^ C ' % 
Scheme 1-5 
Recently, a few transition metal complexes that contain #-functionalized 
amido ligands have been synthesized and structurally characterized by Kempe and co-
workers26，33-34，47-52 It has been observed that: 
(1) The A^-functionalized amido ligand can bond to the transition metal centers in 
different patterns due to the high flexibility of such ligands (Scheme 1-6).4? 
10 
M e 3 S i ^ X X c H 3 M e 3 S i \ N ? j 7 c H 3 M e s S i ^ ^ ^ C H s 
I \ / \ / 
M M M 
Scheme 1-6 
(2) Such ligands can stabilize mononuclear early transition metal complexes with 
unusual coordination geometries due to the strained r|^-bonding mode.^ ^ 
(3) Group 4 amido metal complexes that contain A^-functionalized amido ligand 
can be synthesized easily via amine elimination up to a large scale/^ 
(4) Titanium complexes with A^-functionalized amido ligands was reported to be 
good catalysts for polymerization and oligomerization of higher olefins.^^ 
Some examples of transition metal complexes with A^-functionalized amido 
ligands that have been structurally characterized by Kempe and co-workers are 
depicted in Scheme 1_7.26,33,34,47-52 
H3C CI CH3 R. CI A s ^ 
W > ^ i C ' > = X W V ^ , , - 2 Me3Si./ J Me3Si . , l ,Js 
f ^ ^ " " ^ N ^ ^i^ \ \ / \ / 
^N^N N ~ < � � Me2NH-HMpi^ NMe2 Et2NH-'il|Zr^ NEt2 
H3C X j R' " ^ c/ \ | c/ \ | 




Me3Si Ql /'Me3 Me3Si, § SiMe3 Me3Si, 自 SiMe3 
她 ： 》 命 ： 》 ^ ^ < b -
Me3Si' ^ M e 3 S , � M e 3 S , b 
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H2 Me JL ^ ‘ ^ 
Me3Si. H->N^ SiMe3 八广 X ^ ^Y' , , X j <r^nK^^ 
N : � � \ ? N Si-N N^  Si^ N N ^ S i ^ \ | N^Me2 
/ ^ ^ 4 ^ ^ W ^ / \ jNMe2 / XL/NMe2 I \ j _ Z 
^ N ^ T ^ N ^ 1 >,|^CI 0 X 0 T , - o 
� / 1 ^ h /r"HNMe2 i^ / \ 隱 2 ^ S i ^ / i W 
M e 3 S , � r 4 ' - V ^ 丫 ~ \ � N � 卞入 N � Q 
\\ N^y 一 
�' .>=N �f y=f Me3Si^  ^ ^ I 
/ ^ \ / Y ^ / ^ X ^ \ A , , ^ S I M e 3 
< : : s i i ^ H C s r . > ^ - < ! \ - 3 > ; 
> > ^ > > ^ SiMe3 M e 3 s , � Me3SiN0 
‘ ‘ M = Ti, Cr 
n 
^ f P \ S^iMe3 Ph siMe3 
R 入，R Me3Si^  > 7 \ V=>v 
% / > ' J ' ^ i ^ C t R - l i z z O 
^ N \ , ^ C r < N ] � ! ^ / 1 7 C 
> \ \ M e 3 S . ^ - 3 M e 3 S . N ^ 
4/>-N N /^ A V^ 
y - ^ ^ F^  ^ = ( I R = CI, CH3, B(C6F5)3 
R = SiMe3 
Scheme 1-7 
Other examples of transition metal amides with A^-functionalized amido 
ligands include:^ '^^ ^ 
Ph� C. �CI 广 Ph\ CI 
> < v . t ^ i _ / ^ i ^ ' D 
f r i ^TaCT >=\ r^..^T-^^ / 
0 ^ � Z } L j 4 '〉、 
\=f ^^ "^ ‘ ^~ CI Z\ Ph CI 
P h � � * Q V ' ' H3C\ ^ 
。 一 \ / ( ' 。 | 、 \ 人 1 / > v < P 
八 、 ' ' ' 八 C < t ^ \ 
' , " 力 C r > � N C CH3 
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1.1.6 Objective of This Work 
As it has been known that A^-functionalized amido ligands bearing the bulky 
SiMe3 groups exhibit different binding patterns and can stabilize metal complexes 
with usual coordination geometry, we embark on these points and launch a research 
programme to investigate the chemistry of metal amido complexes. 
The objective of this research work is the synthesis and structural 
characterizations of metal-amido complexes by employing bulky 7V-functionalized 
amido ligands, which bear the sterically more demanding fer/-butyldimethylsilyl 
group (ligands [2-N(SiBu^Me2)C5H3N-6-Me] (1�）(a) and [8-7r(SiBu'Me2)C9H6N] (• 
L4)(b), Scheme 1-8) 
r ^ r ^ ^ v ^ 
^N^NSiBuW2 N ^ Y 
G NsiBUW2 0 
a b 
Scheme 1-8 
Metal-amido complexes thus prepared have been characterized by various 
spectroscopic techniques, in addition to X-ray crystallography. The reactivities of 
some of these metal-amido complexes towards PPh3, O2 and the bulky phenol (4-Me-
2,6-Bu2C6H2OH) and thiol (2,4,6-Bu'3C6H2SH) have also be investigated. 
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1.2 RESULTS AND DISCUSSION 
1.2.1 Synthesis of A^-functionalized Amido Ligands 
The free amine ligands [2-NH(SiBu'Me2)C5H3N-6-Me] ( L ^ ) (1) and [8-
NH(SiBu^Me2)C9H6N] (L^H) (2) were prepared by a straightforward procedure in an 
"one-pot" reaction (Scheme 1-9). 
f S (i) , f S 
^ N ^ N H 2 (ij) ^ N ^ N H S i B u W 2 
1 
^^ "^T^  (•:) f^y^ 
‘ N ^ ^ ('') %^Y 
NH2 NHSiBuW2 2 
Scheme 1-9. (i) LiBu", tmeda, Et2O, 0 T ; (ii) BuMe2SiCl, r.t.，24h. 
Lithiation of 2-amino-6-methylpyridine in the presence of the Lewis base 
tmeda, followed by quenching with excess Bu^Me2SiCl gave compound 1 in 90% 
yield. It can be purified by vacuum distillation at 59-60 C^ (0.01 mmHg). In this 
reaction, the major product is exclusively 1, no side-product such as the bis(tert-
butyldimethylsilyl) derivative were formed. 
Compound 2 was synthesized in good yield (ca. 72%) by a similar procedure. 
The reaction of 8-aminoquinoline with 1.1 equivalent of ^-butyllithium (1.6M in 
hexane) in the presence of the tmeda yielded a deep red solution, most likely to be 
[Li(tmeda)(8-NHC9H6N)]. Subsequent quenching with excess Bu^Me2SiCl gave a 
bright red solution. Compound 2 was isolated as a yellow viscous liquid by vacuum 
distillation at 118 "C (ca. 0.01 mmHg). The use of tmeda was critical in the synthesis 
of 1 and 2 since it enhances the reactivity of [Li(2-NHC5H3N-6-Me)] and [Li(8-
14 
NHC9H6N)] towards the more bulky BuMeSiCl. In the absence of tmeda，the product 
yields decreased to < 50%. 
The analogous substituted ligand [8-NH(SiMe3)C9H6N] ( L ^ ) has also been 
synthesized by using a similar procedure. This is more convenient than the one 
20 
reported by Raston and co-workers. 
1.2.2 Lithiation of Aminopyridine 
The lithium compounds [Li(L^)(tmeda)] [V = {2-N(SiBu'Me2)C5H3N-6-Me}] 
(3), [{Li(L'))2(Et20)] (4), [{Li(L'))2] (5)，and [Li(L^)(THF)] (6) were prepared by 
lithiation of compound 1 by n-butyllithium (Scheme 1-10). 
n 
j ^ ^ '^NNSiBu^Me2 
' ^ N NSiBu^ Me2 W / 
\ / \ y . 
� / v X ^ ) ( " ) Z , 入 2 
^ V _ y ^ V X Me2Bu,SiN N ^ 
3 k^^ 
n 4 
<^N NSiBu^ Me2 ^ 
p / ^ \^^^ 
[{Li(2-N{SiBuW2)C5H3r^ 6-Me)>2] [Li{2-N(SiBu^ Me2)C5H3r^ 6-Me>(THF)] 
5 6 
Scheme 1-10. (i) LiBu", tmeda, Et2O, 0 � C ; (ii) & (iii) LiBu", Et2O, 0 � C ; (iv) 
LiBu", THF, 0 T . 
Treatment of [2-NH(SiBu'Me2)C5H3N-6-Me] (1) with 1.1 equivalent of a 
solution of w-butyllithium (1.6M in hexane) and tmeda in ether gave compound 3 as 
pale yellow crystals in 85% yield. Compound 3 is an extremely air-sensitive 
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compound, which is very soluble in ether. Single-crystal X-ray diffraction studies 
showed that it is mononuclear. The amido ligand coordinates to the Li atom in an 
#,7V^-chelating fashion. 
Treatment of 1 with 1.1 equivalent of a solution of w-butyllithium (1.6M in 
hexane), in the absence of tmeda, gave compound 4 as colorless crystals. 
Recrystallization of 4 from pentane gave [{Li(L^))2] (5) as colorless crystals. Both 4 
and 5 are extremely air-sensitive compounds and very soluble in all hydrocarbon 
1 1 ^  
solvents. They have been characterized by H and C NMR spectroscopy. X-ray 
diffraction study showed that 4 is a bimetallic compound with one ether molecule 
bound to one of the lithium centers. 
Compound 6 was synthesized by treating a solution of 1 in THF with 1.1 
equivalent of the 7?-butyllithium (1.6M in hexane). Recrystallization of the crude 
product from pentane gave compound 6 as colorless crystals. 6 is also an extremely 
1 1 ^  
air-sensitive compound and has been characterized by H and C NMR spectroscopy, 
mass spectrometry, and elemental analysis. Attempts to obtain good quality crystals 
of 6 for X-ray analysis have been unsuccessful. Table 1-2 summarizes some of the 
physical properties of compounds 3-6. 
Table 1-2. Some Physical Properties of Compounds 3-6. 
Compound Yield (%) Color m.p. ("C) 
3 85 Pale yellow crystals 96-97 (dec.) 
4 65 Colorless crystals 86-88 
5 76 Colorless crystals 74-76 
6 70 Colorless crystals 78-80 
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1.2.3 Lithiation of Aminoquinoline 
The lithium compounds [Li(L^)(tmeda)] [T^= {8-N(SiBuW2)C9H6N}] (7), 
[{Li(L^))3] (8)，and [Li(L^)(THF)] (9) were synthesized by lithiation of compound 2 




LiBu", tmeda y ^ ) ^ ^ C 
ether, 0 ° C ^ ^ 
/ w 
f^^^N^^ / N^SiBu'Meo 
� �丨 UBu",ether,0�C 1 / | 
^ N ^ � . r 1 
NHSiBu'Me, Me^ Bu'SiN ：^ \ X . � 
2 \ L-n’ f ^ > U � V 9 




Compound 7 was synthesized by the reaction of 1.1 equivalent of a solution of 
w-butyllithium (1.6M in hexane) with [8-NH(SiBu^Me2)C9H6N] (2) in the presence 
tmeda. Orange crystals of [Li(L^)(tmeda)] (7) were obtained. Crystals suitable for X-
ray diffraction experiments were obtained from hexane at room temperature. As 
compound 7 is sensitive to air, accurate C, H, N, analytical data could not be obtained. 
Treatment of 2 with 1.1 equivalent of "-butyllithium (1.6M in hexane) 
afforded compound 8，as orange crystals, in 76% yield. Single crystals of 8 suitable 
for X-ray diffraction studies were obtained from toluene at room temperature. 
Structural determination showed that 8 is a trinuclear compound with no ether 
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molecules coordinating on the lithium atoms. The H^ NMR spectrum of 8 at ambient 
temperature shows broad signals，indicating that the compound may be either 
fluxional or exchange processes may be occurring. 
Reports on trinuclear lithium amido complexes are rare. Recently, the 
structures of three lithium amides, [LiN(SiMe3)2]3/ [L iN(GeMe3)2]3/^ and 
[LiN(CH2Ph)2]3^^ have been reviewed. [LiN(SiMe3)2]3 is the first substituted lithium 
amide that has been structurally characterized. It has a cyclic arrangement of three 
Li's and three N,s in the same plane. The structure of the germanium analogue is 
similar to that of [LiN(SiMe3)2]3. A planar L i 3 N 3 core arrangement was also observed 
in structure o f [ L i N ( C H 2 P h ) 2 ] 3 . 
Compound 9 was synthesized by treatment of 2 with 1.1 equivalent of n-
butyllithium (1.6M in hexane) in THF. Orange crystals of compound 9 were obtained 
1 10  
at room temperature. It is very soluble in hydrocarbon solvents. Its H and C NMR 
spectra agreed with the coordination of one THF molecule and elemental analysis is 
consistent with the empirical formula of [I^i{N(SiBu'Me2)C9H6N-8}(THF)]. Table 1-
3 summarizes some of the physical properties of compounds 7-9. 
Table 1-3. Some Physical Properties of Compounds 7-9, 
Compound Yield (%) Color m.p. (^C) 
7 75 Orange crystals 112-114 (dec.) 
8 76 Orange crystals 222-224 (dec.) 
9 86 Orange crystals 109-112 (dec.) 
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1.2.4 Attempted Synthesis of Sodium Amido Complexes 
Attempts to synthesize sodium amido complex by the reaction ofNaOBu, with 
[{Li(L^))3] (8) were unsuccessful. Characterizations of an orange solid that isolated 
from the above reaction were difficult to be carried out due to its poor solubility in 
common hydrocarbon solvents. 
The reaction of NaOBu^ with [{Li(L^))3] in the presence of one equivalent 
pmdeta gave a red crystalline compound, which was subsequently characterized to be 
compound 10 (Scheme 1-12). 
I _ ^ _ • [Na{N(SiBuW2)C9H6N-8}] 
(i) NaOBi|f, Et2O, / 
r.t. 48h / 
(ii) pmdeta, r.t., 12h \ f^^^^V^^ 
\ K\^ 
\ ^ \ N^SiBu^ Me2 
� \ X f N � 
M x ； 
10 
Scheme 1-12 
1.2.5 Attempted Synthesis ofPotassium Amido Complexes 
Attempts to prepare the potassium amide [K(L^)] by the reaction of KOBu( 
with [{Li(L^))3] in toluene at room temperature was unsuccessful. Characterizations 
of a yellow-orange solid that has been isolated from the above reaction were difficult 
to be carried out due to its poor solubility in common hydrocarbon solvents. 
Attempted synthesis of [K(L^)(pmdeta)] by the reaction of KOBu^ with 
[{Li(L,)3] in the presence of one equivalent pmdeta was unsuccessful. 
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1.2.6 Physical Characterizations of Compounds 1-10 
Compounds 1-10 were characterized by mass spectrometry, H^ and ^^ C NMR 
spectroscopy, and elemental analysis. 
1. NMR Spectra: 
The H^ and ^¾ NMR spectral data for compounds 1，3-6，and 2，7，9-10 were 
summarized in Table 1-4 and 1-5, respectively. 
1 1 /^  
Only one set of H and C NMR signals has been observed for compounds 3, 
5-6，indicating that the two amido ligands in each compound are chemically 
equivalent. The low intensity of ^^ C NMR signals of the quaternary carbon in the t~ 
butyl and C5H3N fragment are due to their slow relaxation rate. The H^ NMR 
spectrum of 3 shows two broad signals at 1.74 and 1.87 ppm, which are due to the 
donor ligand tmeda. The H^ NMR spectrum of 4 shows two sets of multiplets at 0.93 
and 3.12 ppm, which are due to the ether molecule. Moreover, only one set of signals 
due to the amido ligand has been observed, indicating that the ether molecule in 4 
may dissociate in solution. The H^ NMR spectrum of 6 also shows two sets of 
multiplets at 1.25 and 3.50 ppm, which are assigned to the protons ofTHF. 
Only one set of ^ and ^^ C NMR signals has been observed for 7-10, 
indicating that the two amido ligands in each compound are chemically equivalent. 
The low intensity of ^^ C NMR signals of the quaternary carbon in the /-butyl and 
CpHeN fragment are due to their slow relaxation rate. The H^ NMR spectrum of 7 
shows two broad signals at 1.75 and 1.78 ppm, which are due to the donor ligand, 
tmeda. The ^ NMR spectrum of 8 shows broad signals, indicating that either the 
molecule is fluxional or exchange processes are occurring. The H^ NMR spectrum of 
9 also shows two sets of multiplets at 1.27 and 3.49 ppm, which are assigned to 
20 
protons of the THF molecule. The H^ NMR spectrum of 10 shows four broad signals 
at 1.84，1.94，2.04, and 2.14 ppm，which are due to protons of the Lewis base pmdeta. 
2. Mass Spectra: 
The mass spectra of 1-3, 5-7，and 9 (E.I. 70 eV) shows the presence of their 
parent peak [M]+ whilst only molecular fragment peaks due to [M-Li(L/)]+ (528, 3%), 
[M-2Li(L4)]+ (264, 42%) were observed for compound 8. Accurate mass spectrum 
measurement ^Positive ion L-SIMS, NBA as matrix) of compounds 1 and 2 show the 
molecular ion at m/z = 223.1626 (calculated value = 223.1625) and 258.1007 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1.2.7 Molecular Structures of Compounds 3，4，7，8, and 10 
1. The molecular structure of [fA{2-N(SiButMe2)C5H3I^-6-MeKtmeda)] (3) 
The molecular structure of compound 3 with the atom numbering scheme is 
shown in Figure 1-1. Selected bond distances (A) and angles ( � ) are listed in Table 1-
6. X-ray structure determination showed that 3 is monomeric. It crystallizes in an 
orthorhombic crystal system with space group P2i2i2!. The lithium atom is bound by 
the nitrogen atoms from substituted amido ligand and the chelating tmeda forming a 
distorted tetrahedral environment around the metal center. Disorder has been 
observed for the ^butyldimethylsilyl group. 
The Li-Namido bond distance of 1.989(3) A in 3 is comparable to the 
1 20 • 
corresponding distance of 2.02 A in the analogous complex [Li(L )(tmeda)]. It is 
slightly longer than that ofl.895(8) A in [Li(tmeda)(NHC6H2BuV2,4,6)]/' 1.97 A in 
[Li(tmeda)N(Ph)naphthyl],i6 ^ 95 入 in [Li(L')(tmeda)],'' and 1.978 A in 
[Li(tmeda)(N{Si(rBu)2F}4-F-C6H4)].55 They are shorter than that of 2.162 A 
(average) in [Li{CH(SiBu^Me2)C5H4N-2}(tmeda)]2/^ and 2.164 A (average) in 
[{ij(tmeda)[2-CH(SiM^)C5H4T^]h], in which N-centered amide type ligation has 
been observed. The Li-Npyridyi bond distance of 2.054(4) A in 3 is comparable to that 
of2.06 A in [Li(L')( tmeda)],'' and 2.05 A in [Li(L')(tmeda)].'' 
The Li-Ntmeda bond distances of2.090(4) and 2.128(4) A in 3 are similar to 
that of2.08 and 2.09 A in the analogous complex [Li(L^)(tmeda)].^ ^ However, they 
are somewhat shorter than that of 2.16 and 2.15 A in [Li(L^)(tmeda)],^ ^ 2.15 A in 
[Li(tmeda)(NHC6H2BuV2,4,6)],15 and 2.13 A in [Li(tmeda)N(Ph)naphthyl].'' These 
bond distances seem to depend on steric effects and coordinate saturation of the 
lithium atom. The angle subtended at Li atom by the tmeda ligand is 86.00(14)° in 3. 
It is similar to that of88(l)° in [Li(L^)(tmeda)] and 85.1�in [Li(L^)(tmeda)].^' 
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Table 1-6. Selected Bond Distances (A) and Angles (。）for Compound 3. 
[Li{2-N(SiBuMe2)C5H3N-6-MeKtmeda)] (3) 
Li(l)-N(2) 1.989(3) Li(l)-N(l) 2.054(4) 
Li(l)-N(3) 2.090(4) Li(l)-N(4) 2.128(4) 
Li(l)-C(13) 2.364(4) Li(l)-C(9) 2.783(5) 
Si(l)-N(2) 1.790(2) Si(l)-N(2) 1.721(2) 
N(2)-Li(l)-N(l) 68.10(12) N(2)-Li(l)-N(3) 126.5(2) 
N(l)-Li(l)-N(3) 114.2(2) N(2)-Li(l)-N(4) 138.0(2) 









































































2. The molecular structure of [{i:i(2-N(SiBu'Me2)C5H3l^-6-Me)j2(Et20)] (4) 
A perspective view of the molecule with the numbering scheme is shown in 
Figure 1-2. Selected bond distances (A) and angles (°) are listed in Table 1-7. 
Compound 4 is a binuclear lithium amido complex. It consists of discrete molecule in 
a triclinic crystal system with the space group P1. The two lithium atoms are bridged 
by two amido nitrogens forming a (LiN)2 four-member ring. The two lithium centers 
in 4 are bound in different coordination environments. Li(l) is coordinated by four 
nitrogen atoms from the amido ligands to form a distorted tetrahedral L i N 4 unit. The 
environment around Li(2) is remarkably different from that ofLi(l). The Li(2) center 
is coordinated by two nitrogens (from the ligands) and one oxygen (from the ether 
molecule) forming a trigonal planar coordination geometry. The coordination 
geometry of the lithium centers in 4 are remarkably different from that of the 
analogous complexes [{Li(L^))2] and [{Li(L^)(Et20))2].^^ 
For the Li(l) atom, the Li-Namido bond distances of 2.144(4) and 2.174(3) A in 
4 are slightly longer than that of2.082 A in [{Li(L^)(Et20))2],^^ and 2.14 A in //-N-
isomer of [Ph(2-NC^^i-(HMPA)]2.^^ They are longer than that of l .98 A in ju-0-
isomer of [Ph(2-T^TC^^i-(HMPA)]2,^^ 2.034 A in [ti0NfC5H4^mPh-2)20NC5H4N-
Ph-2)2],^ ^ 2.076 A in [(H2C-C(^Bu)NPh)Li(OEt2)]2,^^ and 1.99 A in [Li(Et2O)N-
(CH2C6H5)2]2.21 The Li-Npyridyi bond distances of2.045(3) A and 2.094(3) A in 4 are 
similar to that of 2.08 A in [{Li(Li)(Et2O)h],20 2.055 A in //-N-isomer of [Ph(2-
TfeH4)M:i.HMPA]2,30 and 2.034 A in [I^iONC5H4Mffh-2)2a^C5H4OTh-2)2].'' The 
N(3)-Li(l)-N(l) angle of 177.57° in 4 is almost linear. 
For the Li(2) atom, the Li-Namido distances of 2.038 and 2.053 A in 4 are 
"7n in 1 s 
within the limits found for other related lithium amides. ’ ’ The Li-0 bond 
distance of 1.972(4) A in 4 is similar to those in related etherate complexes, such as 
27 
1.98(1) A in [{Li(Li)(Et20))2],2o and 2.094(4) A in [Li(l2-crown-4){N(SiMe3)2}].^^ 
It is slightly longer than that of 1.936(6) A in [Li{C(SiMe3)2C5H4T^-2}(Et2O)]2,^^ 
1 .937 A in [(H2C=C(,-Bu)NPh)Li(OEt2)]2/8 and 1.943 A in [{Li(OEt2)[^i-
N(SiMe3)2]h].59 
Table 1-7. Selected Bond Distances (A) and Angles (。）for Compound 4. 
[{Li^^^(SiBu'Me2)C5H3N-6-Me))2(Et20)] (4) 
Li(l)-N(l) 2.045(3) Li(l)-N(3) 2.094(3) 
Li(l)-N(2) 2.144(4) Li(l)-N(4) 2.174(3) 
Li(l)-Li(2) 2.424(5) Li(l)-C(l) 2.454(3) 
Li(l)-C(7) 2.534(3) Li(2)-0(1) 1.972(4) 
Li(2)-N(2) 2.038(3) Li(2)-N(4) 2.053(4) 
Li(2)-C(7) 2.653(4) Li(2)-N(3) 2.764 
N(l)-Li(l)-N(3) 177.51(16) N(l)-Li(l)-N(2) 67.18(10) 
N(3)-Li(l)-N(2) 112.40(18) N(l)-Li(l)-N(4) 112.99(14) 
N(3)-Li(l)-N(4) 64.64(9) N(2)-Li(l)-N(4) 102.09(10) 


















































































3. The molecular structure of[Li{N(SiBu'Me2)C9H6l^-8}]3 (8) 
The molecular structure of compound 8 has been determined by the X-ray 
diffraction studies. Projection of the molecule with the atom numbering scheme is 
shown in Figure 1-3. Selected bond distances (A) and angles ( � ) are listed in Table 
1 - 8 . The trinuclear compound 8 consists of a Li3N3 ring structure. Each Li atom is 
bridged by two nitrogens from the amido group and one nitrogen from the quinoline 
ring. 
The Li-Namido bond distance of 2.027 A (average) in 8 is similar to that of 2.00 
A (average) in [LiN(SiMe3)2]3.^ It is slightly longer than that of l .96 A (average) in 
[LiN(GeMe3)2]3,54 and 1.95 A (average) in [LiN(CH2Ph)2]3.^^ The slightly shorter 
Li-Namido bond distance in [ L i N ( G e M e 3 ) 2 ] 3 , may be attributed to the less bulky G e M e 3 
substitutents. The Li-Nquinoiyi bond distance of 2.013A (average) in 8 is similar to 
that of2.011( l l ) A in [{Li(L'))2],'' 2.05(2) A in [Li(L^)(tmeda)], and 2.03(2) A in 
[{Li(L2)(Et2O))2].20 All the Li-N distances in 8 are slightly shorter than that in 4 
The Li—Li interaction of3.007 A (average) in 8 is much longer than that of 2.55(1) 
Ain[{Li(L')(Et20))2].'' 
For compound 8，the internal angles of 136.61° at Li and 95.64° at N (average) 
(Scheme 1-12)，which are comparable to those reported for the related compounds, 
such as 148�at Li and 9 2 �a t N(average) in [LiN(SiMe3)2]3/ and 144�at Li and 95� 
atN(average) in [LiN(GeMe3)2]3.^^ 
/"^^/^^)T^ 95.64� 
2.027A N ( ^ N 
Li C u 




Table 1-8. Selected Bond Distances (A) and Angles (。）for Compound 8. 
[t,i{N(SiBu'Me2)C9H6l^ -8)]3 (8) 
Li(l)-N(5) 2.028(3) Li(l)-N(6) 2.029(3) 
Li(l)-N(l) 2.041(3) Li(l)-Li(3) 2.845(5) 
Li(l)-Li(2) 3.130(4) Li(2)-N(3) 2.015(4) 
Li(2)-N(2) 2.000(3) Li(2)-Li(3) 3.028(4) 
Li(2)-N(l) 2.019(3) Li(3)-N(5) 2.038(3) 
Li(3)-N(4) 2.011(3) Li(3)-N(3) 2.020(3) 
N(5)-Li(l)-N(6) 85.67(13) N(5)-Li(l)-N(l) 136.2(2) 
N(6)-Li(l)-N(l) 131.0(2) N(2)-Li(2)-N(3) 128.4(2) 
N(2)-Li(2)-N(l) 87.7(2) N(3)-Li(2)-N(l) 133.73(14) 
N(4)-Li(3)-N(3) 86.47(12) N(4)-Li(3)-N(5) 120.70(13) 
N(3)-Li(3)-N(5) 139.9(2) 匕！⑴-！^⑶-口⑶ 64.32(11) 
Li(3)-Li(2)-Li(l) 55.01(10) Li(3)-Li(l)-Li(2) 60.67(10) 






































































































4. The molecular structures of [llifl^(SiBu'Me3)C9H6l^-8}(tmeda)] (7) and 
[ti{N(SiBu'Me2)C9H^-8j(pmdeta)] (10) 
The molecular structures of compounds 7 and 10 with the atom numbering 
schemes are shown in Figure 1-4 and 1-5, respectively. Selected bond distances (A) 
and bond angles (。）are included in Tables 1-9 and 1-10. 
Compound 7 crystallizes in a triclinic crystal system with space group P1. 
The lithium atom is coordinated by an amido ligand and a neutral donor ligand tmeda. 
The LiN4 unit display a distorted tetrahedral geometry with coordinate angles in the 
range of 8 1 . 1 ( 2 ) �t o 134.4(3)°. The Li-Namido bond distance of 2.010(5) A in 7 is 
longer than that of 1.989(3) A in 3, 1.95 A in [Li(L^)(tmeda)]/^ and 1.895(8) A in 
[Li(tmeda)(NHC6H2BuV2,4,6)].15 However, it is slightly shorter than that of2.02 A 
in [Li(Li)(tmeda)].20 The Li-Nquinoiyi bond distance of 2.027(5) A in 7 is slightly 
shorter than that of 2.054(4) A in 3，2.05(2) A in [Li(L^)(tmeda)]/^ and 2.06 A in 
[Li(Li)(tmeda)].20 The Lewis base tmeda bound to the lithium atom through its two 
nitrogens with an average bond distance of 2.176 A and a biting angle of 85.5°. 
These values are comparable to that of the related complex [Li(L^)(tmeda)]^^ (average : 
2.16 A and 85.1。，respectively”� 
The structure of 10 consists of discrete molecules in an orthorhombic unit cell. 
The lithium atom is surrounded by four nitrogen atoms from the amido ligand and the 
chelating pmdeta molecule forming a distorted tetrahedral L i N 4 unit. Only two 
nitrogens of pmdeta are bound to the Li atom. The Li-Namido bond distance of 
1.972(5) A in 10 is similar to that of 1.976(5) A in [{PhN(H)Li|3'2(pmdeta)].^^ 
However, it is slightly shorter than that of other amido-lithium-pmdeta complexes, 
such as 2.00 A in [Li(pmdeta)(Ph)naphthyl]. ^^  The Li-Nquinoiyi bond distance of 1.972 
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A in 10 is shorter to that of2.027(5) A in 7. The Li-Npmdeta bond distances of2.182(3) 
A and 2.194(3) A are slightly shorter to that of2.122(5), 2.139(5)，and 2.179(5) A in 
[{PhN(H)Li)3.2(pmdeta)]4i The N(3)-Li(l)-N(4) angle of86.09(10)° in 10 is similar 
to the corresponding angle of85.5° in 7. 
Table 1-9. Selected Bond Distances (A) and Angles (。）for Compound 7. 
[Li{N(SiBu^Me3)C9H6N-8}(tmeda)] (7) 
Li(l)-N(l) 2.010(5) Li(l)-N(2) 2.027(5) 
Li(l)-N(4) 2.125(6) Li(l)-N(3) 2.226(5) 
Si(l)-N(l) 1.718(2) 
N(l)-Li(l)-N(2) 84.1(2) N(l)-Li(l)-N(4) 129.4(3) 
N(2)-Li(l)-N(4) 112.3(2) N(l)-Li(l)-N(3) 134.4(3) 
N(2)-Li(l)-N(3) 111.5(2) N(4)-Li(l)-N(3) 85.5(2) 
!|l  
Table 1-10, Selected Bond Distances (A) and Angles (。）for Compound 10. 
[Li{N(SiBu'Me2)C9H6N-8}(pmdeta)] (10) 
Li(l)-N(2) 1.972(3) Li(l)-N(l) 2.052(3) 
Li(l)-N(3) 2.182(3) L<l)-N(4) 2.194(3) 
Si(l)-N(2) 1.7070(3) 
N(2)-Li(l)-N(l) 85.33(11) N(2)-Li� -N(3) 136.11(4) 
N(l)-Li(l)-N(3) 113.30(13) N(2)-Li(l)-N(4) 127.55(14) 


































































































































































1.3 EXPERIMENTALS FOR CHAPTER 1 
Materials: 
"-Butyllithium (LiBu") in hexane (ca. 1.6M), 7V;7V;#,A^,-tetramethylethylene-
diamine (tmeda), 7V;7V;7V,,7V"，，A ”^-pentamethyldiethylenetriamine (pmdeta), 2-amino-6-
methylpyridine were purchased from Aldrich and used as received. Chlorodimethyl-
/-butylsilane, chlorotrimethylsilane, and 8-aminoquinoline were purchased from 
Acros. 8-aminoquinoline was purified by sublimation at 45 °C，O.OlmmHg. Tmeda 
and pmdeta were distilled over sodium before use. 
Synthesis of Compounds: 
Synthesis of [2-NH(SiBu'Me2)C5H3N-6-Me], 1. To a solution of 2-amino-6-
methylpyridine (8.65 g, 80 mmol) and tmeda (12.1 mL, 80 mmol) in ether (90 mL) at 
0 C^ was slowly added a solution ofLiBu" in hexane (55.0 mL, 1.6 M, 88.0 mmol). 
The reaction mixture was stirred at room temperature for 2 h. followed by quenching 
with a solution 0fBu^Me2SiCl (18.1 g, 120.0 mmol) in ether at 0 T . The resultant 
yellow mixture was stirred at ambient temperature for 24h. It was filtered and all 
volatiles were removed in vacuo. The title compound was obtained as a colorless 
liquid by vacuum distillation at 59-60�C (0.01 mmHg) (Yield 16.0 g，90%). MS: m/z 
(%) 223 (12) [M]+, 165 (100) [M-Bu〕+，207 (8) [M-Bu'-CEb]+，135，(11) [M-
SiBu'Me2]+. Accurate MS: (Positive ion L-SEVIS, NBA as matrix) m/z = 223.1626 
(calculated value = 223.1625). Anal. Found: C, 62.68; H，9.38; N，12.12%. Calc. for 
C12H22N2Si: C，64.81; H, 9.97; N, 12.59%. H^ NMR (300.13 MHz, CsDe): 5 0.28 (s, 
6H, SiMe2), 0.96 (s, 9H，SiBu), 2.29 (s, 3H, CH3)，3.89 (s, lH, NH), 5.98 ( d , J = 8.1 
Hz, lH, py)，6.27 (d，J= 12 Hz, lH, py), 7.01 (t, J= 12 Hz, lH, py). ^ ¾ ( ¾ NMR 
37 
(75.47 MHz, CeDe): 6 -3.99 (SiMe2), 17.98 (SiCMe3), 24.21 (Me)，26.98 (S1CMe3), 
106.80，112.37，137.50, 156.82，159.84 (C5H3N). 
Synthesis of [8-NH(SiBu'Me2)C9H6N], 2. To a solution mixture of 8-
aminoquinoline (3.00 g, 20.8 mmol) and tmeda (3.15 mL, 20.8 mmol) in ether (100 
mL) at 0 °C was slowly added a solution of LiBu" in hexane (14.3 mL, 1.6 M，22.8 
mmol). The reaction mixture was stirred at room temperature for 2 h. Then，the 
resulting deep red solution was added dropwise to a solution 0fBu^Me2SiCl (4.70 g, 
31.2 mmol) in ether at 0 °C and the red mixture was stirred at ambient temperature for 
24 h. The red solution was filtered and all volatiles were removed in vacuo. 
Distillation of the red oil at 118 °C (0.01 mmHg) gave compound 2 as a yellowish 
liquid (Yield 3.9 g，72%). MS: m/z (%) 258 (34) [M]+，201 (100) [M-Bu^]^ 171 (26) 
[M-SiBu'Me2]+. Accurate MS: (Positive ion L-SEVIS, NBA as matrix) miz = 
258.1007 (calculated value = 258.4377). Anal. Found: C，69.61; H, 8.49; N，10.77%. 
Calc. for C15H22N2Si: C, 69.71; H, 8.58; N，10.83%. ^HNMR(300.13 MHz, CeDe): 5 
0.26 (s, 6H，SiMe2), 1.01 (s, 9H, SiBu% 6.78 (br, IH，NH), 6.78 ( d d , J - 4 . 2 Uz,J= ' 
8.4 Hz, IH，qui), 6.96 (dd, J= 8.1 YLz,J= 0.9 Hz, lH, qui), 7.04 (dd，J= 7.8 Hz, J = 
1.2 Hz, IH，qui), 7.26 ( t , J - 7 . 8 Hz, lH, qui), 7.57 (dd,/ = 8.4 Bz,J= 1.8 Hz, lH, 
qui), 8.57 (dd, J= 4.2 Hz, J= 1.8 Hz, IH，qui). ^ { ^ } NMR (75.47 MHz, CgDe): 5 
-4.49 (SiMe2), 18.29 (SiCMe3), 26.52 {SiCMe3l 110.03, 115.21, 121.39, 127.76, 
129.37，136.03, 140.27, 146.15, 147.07 (CgH^N). 
Synthesis of [Li{2-N(SiBuMe2)C5H3N-6-MeKtmeda)], 3. To a solution of 1 (1.00 
g, 4.5 mmol) and tmeda (0.7 mL, 4.5 mmol) in ether (10 mL) at 0 °C was added 
dropwise a solution ofLiBu" in hexane (3.4 mL, 1.6 M, 5.4 mmol). The resulting 
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orange solution was left at ambient temperature for one day. All volatiles were then 
removed in vacuo. The resultant residue was extracted with 15 mL of hexane. The 
extract was concentrated and left at room temperature for 1 day. The title compound 
was obtained as pale yellow crystals which were collected and dried in vacuo (Yield 
1.32 g, 85%). M.p. 96-97 T (dec.). MS: m/z (%) 344 (4) [M]+，229 (15) [M-
tmeda]+，223 (6) [M-tmeda-Li]+, 171 (100) [M-tmeda-BuT, 135 (11) [M-Li-
SiBu'Me2]+. Anal. Found: C, 62.43; H，10.56; N, 16.61%. Calc. for Ci8H37N4SiLi: C， 
62.75; H, 10.82; N，16.26%. H^ NMR (300.13 MHz, CeDg): 5 0.40 (s，6H, SiMe2), ； 
1 
1.25 (s，9H, SiBu)，1.74 (s, 4H, NCH2), 1.87 (s，12H，NMe2), 2.09 (s，3H, CH3), 6.04 
(d，J= 6.6 Hz, lH, py)，6.47 (d，J= 8.1 Hz, lH, py), 7.10 (t, J= 7.2 Hz, lH, py). 
i3c{iH} NMR (75.47 MHz, CeDe): 6 -1.74 (SiMe2), 20.43 (SiCMe3), 24.81 (Me)， 
28.17 (SiCMesX 45.55 (NM^), 56.55 QSKJJHh) 104.08，111.87, 137.06，154.10, 171.83 
(C5H3N). 
Synthesis of [{ti(2-N(SiBu'Me2)CsH3N-6-Me))2(Et20)], 4. To a solution of 1 (3.00 
g, 4.5 mmol) in ether (20 mL) at 0 °C was added dropwise a solution of LiBu" in “ 
hexane (10 mL, 1.6 M, 16 mmol). The resulting yellow solution was left at ambient 
temperature for one day. It was concentrated to ca. 5 mL and then set-aside at -30 °C 
for a few days. Compound 4 was obtained as colorless crystals (Yield 1.55 g，65%). 
M.p. 8 6 - 8 8 � C . Anal. Found: C，61.31; H，9.54; N, 10.58%. Calc. for 
C28H52N4OSi2Li2: C，63.36; H，9.87; N, 10.55%. ^ NMR (300.13 MHz, CgDg): 5 
0.25 (s，12H, SiMe2), 0.93 (t，J= 7.2 Hz, 6H, Et2O), 1.05 (s, 18H, SiBu'), 2.07 (s, 6H, 
CH3)，3.12 (q，J= 6.9 Hz, 4H, Et2O), 6.04 (d, J= 6.9 Hz, 2H, py), 6.50 (d, J= 8.4 Hz, 
2H, py), 7.00 (t, J = 7.8Hz，2H, py). ^ ( ¾ NMR (75.47 MHz, CgDg): 6 -1.90 
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(SiMe2>, 14.71 OEt2O), 20.62 (SiCMe3), 24.00 (Me)，27.94 {S1CMe3), 65.60 (Et2O), 
109.16，113.89, 138.07，155.72, 171.71 (C5H3N). 
Synthesis of [t,i{2-N(SiBu'Me2)C5H3N-6-Me)]2, 5. To a solution of 1 (1.00 g，4.5 
mmol) in ether (10 mL) at 0 °C was added dropwise a solution of LiBu" in hexane 
(3.4 mL, 1.6 M, 5.4 mmol). The yellow reaction mixture was left at ambient 
temperature for one day. All volatiles were then removed in vacuo and the residue 
was extracted with 15 mL of pentane. Upon concentration and standing at -30 ®C for 
a few days, yellow crystals of the title compound were obtained (Yield 0.78 g, 76%). 
M.p. 78-80 °C. MS: m/z (%) 456 (17) [M]+, 229 (22) [M-Li(L')]^ 171 (100) [M-
Li(L^)-BuT, 135 (15) [M-L^-2Li-SiBu^Mc2]^ Anal. Found: C，62.83; H，9.17; N， 
12.38%. Calc. for C24H42N4Si2Li2: C，63.12; H，9.27; N, 12.26%. H^ NMR (300.13 
MHz, CeDe): 5 0.22 (s，12H, SiMe2), 0.96 (s, 18H, SiBu% 2.08 (s, 6H, CH3), 6.02 (d, 
J= 7.2 Hz, 2H, py), 6.51 (d, J= 8.4 Hz, 2H，py), 6.98 (t, J= 7.5Hz, 2H, py). ^ ¾ ( ¾ 
NMR (75.47 MHz, CeDe): 5 -2.10 (SiMe2), 20.25 (SiCMe3), 23.78 (Me)，27.64 
(SiCM^i), 109.68, 113.99，138.44, 155.74, 171.07 (C5H3N). 
Synthesis of [Li{2-N(SiBuMe2)C5H3N-6-MeXTHF)], 6. To a solution o f l (2.00 g, 
9.0 mmol) in THF (15 mL) at 0 °C was added dropwise a solution ofLiBu" in hexane 
(6.8 mL, 1.6 M, 10.8 mmol). The resulting yellow solution was left at ambient 
temperature for one day. All volatiles were then removed in vacuo and the residue 
was extracted with 15 mL of pentane. Upon concentration of the pentane extract and 
standing at -30 ^C for 1 day, colorless crystals of the title compound were obtained 
(Yield 1.90 g，70%). M.p. 78-80 "C (dec.). MS: m/z (%) 229 (1) [M]+，222 (18) [M-
Li-THF]+，171 (15) [M-THF-BuT, 165 (100) [M-Li-THF-BuT，135 (29) [M-THF-
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Li-SiBu'Me2]+. Anal. Found: C，62.12; H，9.46; N, 9.92%. Calc. for Ci6H29N2SiLiO: 
C，63.96; H，9.73; N，9.32%. H^ NMR (300.13 MHz, CgDg): 6 0.31 (s, 6H，SiMe2), 
1.09 (s, 9H, SiBu)，1.25 (m，4H, THF), 2.10 (s, 3H, CH3), 3.50 (m，4H, THF), 6.11 
(d，J= 12 Hz, lH, py)，6.47 (d, J= 8.4 Hz, lH, py)，7.06 (t，J= 7.2Hz，lH, py). 
i3C{iH} NMR (75.47 MHz, CeDg): 5 -1.41 (SiMe2), 20.89 (SiCMe3), 24.14 (Me), 
25.32 (THF), 28.12 ( S i C M ^ 68.34 (THF), 107.87, 113.46, 137.34，155.26, 172.15 
(C5H3N). 
Synthesis of [ti{N(SiBu'Me2)C9H6N-8)(tmeda)], 7. Toasolution of2(1.00 g,3.9 
mmol) and tmeda (1.2 mL, 7.9 mmol) in ether (10 mL) at 0 � C was added dropwise a 
solution of LiBu" in hexane (2.6 mL, 1.6 M, 4.2 mmol). The resulting red solution 
was left at ambient temperature for one day. All volatiles were then removed in 
vacuo. The resultant oily residue was extracted with 15 mL of hexane and the 
solution was concentrated under reduced pressure. Upon standing of the solution at 
room temperature for 1 day, orange crystals of the title compound were obtained 
(Yield 1.11 g，75%). M.p. 1 1 2 - 1 1 4 � C (dec.). MS: m/z (%) 264 (66) [M]+, 257 (34) 
[M-Li-tmeda]+，207 (100) [M- tmeda-BuT, 171 (48) [M-Li-tmeda-SiBu'Me�]+. Anal. 
Found: C, 64.68; H 9.38; N，14.41%. Calc. for C21H37N4SiLi: C，66.28; H，9.80; N， 
14.71%. iH NMR (300.13 MHz, CeDg): 6 0.53 (s, 6H, SiMe2), 1.34 (s, 9H, SiBu'), 
1.75 (s, 4H, NCH2), 1.78 (s, 12H, NMe2), 6.72 (dd, J= 7.5 Hz, J= 0.9 Hz, 2H, qui), 
6.84 (dd，J= 4.2 Hz，/ = 8.1 Hz, lH, qui), 7.37 (dd,J= 7.8 Hz, J= 0.9 Hz, lH, qui), 
7.45 ( t , / = 7.8 Hz, IH，qui), 7.81 (dd, J= 8.1 Hz，/= 1.5 Hz, lH, qui), 7.87 (dd, J = 
4.2 H z , / = 1.8 Hz, lH, qui). ^¾(¾ NMR (75.47 MHz, CgDg): 5 -0.35 (SiMe2), 
21.92 (SiCMe3), 29.06 (SiCMesl 46.20 Q^e), 56.96 O^Cft)，105.44, 117.23， 
119.27, 130.07，132.35，137.23, 141.82, 147.34, 162.19(¾¾!^) . 
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Synthesis of [Li{N(SiBu'Me2)C9H6P^-8)]3, 8. To a solution o f 2 (1.00 g，3.9 mmol) 
in ether (10 mL) at 0 T was added dropwise a solution ofLiBu" in hexane (2.6 mL， 
1.6 M，4.2 mmol). The red reaction mixture was left at ambient temperature for one 
day. All volatiles were then removed in vacuo and the residue was extracted with 
lOmL of toluene. Upon concentration and standing at room temperature for a few 
days, orange crystals of the title compound were obtained (Yield 0.78 g, 76%). M.p. 
222-224�C (dec.). MS: nVz (%) 528 (3) [M-Li(!/)]+，264 (42) [M-2Li(L^)]^ 258 (9) 
[M-2Li(L4)-Li]+，207 (100) [M-2Li(L')-Li-BuT- Anal. Found: C，68.41; H，8.35; N， 
10.17%. Calc. for C45H63N6Si3Li3: C, 68.15; H, 8.01; N, 10.59%. 
Synthesis of [Li{N(SiBu'Me2)C9H6r^-8)(THF)], 9. Toasolution of2(1 .00 g, 3.9 
mmol) in THF (15 mL) at 0 "C was added dropwise a solution ofLiBu" in hexane (2.6 
mL, 1.6 M, 4.2 mmol). The red reaction mixture was left at ambient temperature for 
one day. All volatiles were removed in vacuo. The residue was extracted with 15 mL 
ofhexane. Upon concentration of the solution and standing at room temperature for 1 
day, orange crystals of the title compound were obtained (Yield 1.19 g, 86%). M . p . 
109-112�C. (dec.) MS: m/z (%) 264 (10) [M]+，258 (46) [M-Li-THF]+，207 (14) [M-
THF-BuT, 201 (100) [M-Li-THF-BuT, 171 (48) [M-THF-Li-SiBu'Me2]+. Anal. 
Found: C, 67.55; H，8.04; N, 8.59%. Calc. for C38H58N4O2Si2Li2: C, 67.82; H，8.69; 
N, 8.32%. iHNMR(300.13 MHz, CgDg): 6 0.05 (s, 6H, SiMe2), 0.96 (s, 9H, SiBu)， 
1.27 (br, 4H, THF), 3.49 (br, 4H, THF), 6.85 (dd，J= 4.5 Hz，/= 8.1 Hz, IH，qui), 
6.92 (dd, J= 5.0 H z , J = 3.3 Hz，lH, qui), 7.40 (s，2H, qui), 7.74 (d，J= 7.8 Hz, lH, 
qui), 8.52 (s, lH, qui). ^ { ' H } NMR (75.47 MHz, CgDg): 6 -0.10 (SiMe2), 21.62 
(SiCMe3), 25.38 (THF), 28.27 (SiCM0, 68.36 (THF), 111.77, 120.09，120.57, 
128.89, 131.28, 137.85, 145.66，148.01，l6l.i7(C9H6N). 
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Synthesis of [Li{N(SiBuMe2)C9H6N-8Xpmdeta)], 10. To a suspension ofNaOBu 
(0.12 g，1.25 mmol) in ether (10 mL) at 0 °C was slowly added a solution o f 8 (0.31 g， 
1.17 mmol) in ether (20 mL). The resulting orange-red suspension was stirred at 
room temperature for 2 days, whereupon an orange-red cloudy mixture was obtained. 
The solvent was removed in vacuo and the orange precipitate was redissolved in 20 
mL ofhexane，whereupon one molar equivalent of pmdeta (0.25 mL, 1.19 mmol) was 
added at 0 °C. The reaction mixture was further stirred at room temperature for 12 h. 
and a bright orange solution was obtained. It was filtered through Celite, and the 
orange filtrate was concentrated to ca. 10 mL in vacuo followed by cooling to -30 °C 
to give compound 10 as orange crystals，which were washed with cold pentane and 
dried in vacuo (Yield 0.37 g, 72 %). M.p.95-97�C (dec.). Anal. Found: C 64.78; H 
9.70; N，15.69%. Calc. for C24H44N5SiLi: C, 65.86; H, 10.13; N, 15.99%. ^HNMR 
(300 MHz, CeDe): 6 0.54 (s, 6H, SiMe2), 1.34 (s, 9H, SiBu), 1.84 (s, 12H, NMe2), 
1.94 (s, 3H NMe), 2.04 (m, 4H, NCH2), 2.14 (m, 4H, NCH2), 6.69 (d，J= 7.5 Hz, IH， 
qui), 6.84 (dd, J= 4.2 Hz, J= 8.1 Hz, lH, qui), 7.34 (d, J= 7.8 Hz, lH, qui), 7.46 (t, J 
二 7.8 Hz, lH, qui), 7.79 (d，J = 8.1 Hz, lH, qui), 7.96 (d, J = 3.0 Hz, lH, qui). 
i3c{^[} NMR (75.47 MHz, CeDe): 5 -0.35 (SiMe2), 22.00 (SiCMe3), 29.17 (S1CMe3), 
42.57 ONM )^, 56.96 (NMe2), 57.02, 57.40 (NCft) , 105.47, 117.23，119.35，130.00， 
132.33，137.25，142.00，147.07，161.95 (C9H6N). 
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CHAPTER 2. SYNTHESIS AND STRUCTURES OF 
GROUP 12 AMIDO COMPLEXES 
2.1 INTRODUCTION 
Over the last few years there have significant interest in the synthesis of group 
12 metal complexes. These complexes are of scientific and technological interest as a 
result of their potential application as single-source precursors for the chemical vapor 
deposition process/"^ Moreover, group 12 thiolate compounds play a rich and 
interesting role in bioinorganic chemistry because they can function as models for 
^ c 
metalloproteins.‘ 
2.1.1 General Review of Zinc(II) Amido Complexes 
The first zinc amide, bis(diethylamido)zinc Z n ( N E t 2 ) 2 was reported by 
Frankland in 1856.6 It was synthesized by the reaction of diethyl zinc and diethyl 
amine. After the 60's, the development of amido zinc chemistry grew rapidly and 
many compounds containing Zn-N bond have since been reported/ The zinc amide 
Z n P N ( S i M e 3 ) 2 ] 2 was reported by Burger et al. in 1965.8 ^^  19g4^ Power and co-
workers^ reported the molecular structure of bis[bis(trimethylsilylamido)]zinc as 
determined by gas electron diffraction. It is a monomeric compound with a linear N-
Zn-N moiety. 
Power and co-workers^^ have also reported the synthesis and structure of 
Zn{N(SiMePh2)2}2，which is also a monomeric compound with a linear structure. 
Such homoleptic zinc(II) amide was synthesized by the reaction of ZnCl2 with 
LiN(SiMePh2)2 in ether (equation 2-1). 
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a , x ^ c X s i X ) 
ZnCI2 + 2 LiN(SiMePh2)2 • M / \ ^ — — 2 n — / Me 
Me / \ Me � " ” 
a ^ o a ^ 
Raston and co-workers^^"^^ have reported the synthesis and structure of 
zinc(II) amides based on #-functionalized amido ligands (Scheme 2-1). [(ZnEt)2OL )^2] 
(I) is a binuclear complex in which the amido ligand spans both metal centers, 
whereas [Zn(L^)2] (H) is a homoleptic mononuclear complex in which the amido 
ligand coordinated to the zinc center in a #,iV,-chelating fashion. Compound n was 
synthesized by the reaction of anhydrous zinc chloride with the appropriate lithium 
amide. 
Me3Si. \ 5 ^ 
n > � 
ZnEt2 + 人人丨。 . ^ ^ E t � / ZrI^ 
^ N NS1Me3 i" \ / Et 
H r / N ^ 




t ^NSiMe3 l , , 
Li Z 3 ，� NS1Me3 
ZnCI2 + • ^ l f 
^Li y i 





Recently, Chinn et al. ^^ have reported the three-coordinate amidozinc complex 
[Zn{N(SiMe3)2} {C13H18N3} ] by the reaction of amino benzimidazole with 
ZnpM(SiMe3)2]2 in hexane (equation 2-2). The compound is monomeric with a ‘tee， 
shape coordination geometry at the Zn center. 
Me 
Me f^^^^^^N 
^V,^^N �I ^^ ^^  
T k + Z n [ N ( S i M e 3 ) 2 ] 2 • ^ ^ N 1 ( 2 - 2 ) 
^ M , V w 
^ W Me3Si^K 
i^Me3 
More recently, several novel alkyl(dialkylamido)zinc complexes，[MeZnNMe-
( C H 2 ) 3 N M e 2 ] 2 , [ M e Z n N M e ( C H 2 ) N M e 2 ] 2 , [ E t Z n N M e ( C H 2 ) 3 N M e 2 ] 2 , [EtZnNMe-
( C H 2 ) 2 N M e 2 ] 2 , [ M e 4 Z n 6 O 2 ( M e N ( C H 2 ) 3 N M e 2 ) 4 ] a n d [ E t 4 Z n 6 O 2 ( M e N ( C H 2 ) 2 N M e 2 ) 4 ] 
have been reported by Brien et al}^ Moreover, some zinc(II) complexes with 
aminotroponiminate ring structures have been structurally characterized by Lippard et 
a/.i5 (Scheme 2-2). 
r(cH2Kj (^CH2)^  r(cH2)) 
cCx�oc>Co cc>Oo 
(^CH2)4^  (^CH2)4^  (^CH2)4^  
(^CH2)^  (^CH2)e>^  
N N N N 
C C , . / " \ ^ 0 C C , . / ^ \ ^ X 3 
N N N N 
(^CH2)^  Q(CH2)J 
Scheme 2-2 
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The chemistry of zinc(II) thiolate complexes have attracted considerable 
interest owing to their relevance as models to the active sites of metalloprotiens.^ '^ ^"^^ 
To data, a number of zinc-containing enzymes have been structurally characterized.^^ 
For example, the active sites of the zinc-finger proteins have been known to consist of 
two cysteine and two histidine binding to a zinc ion.^ ^^ '^ ^ Alcohol dehydrogenase 
consists of an S2N coordination environment around the zinc active site.^ '^^ ^ 
However, reports on mononuclear zinc model complexes with S2N2 or S2N 
coordination environments are rare. This may be attributed to the tendency of these 
complexes to form insoluble polymers through strong thiolato bridges.^ ^ 
Recently, Kosh et al^^ reported the synthesis and the structure of [Zn(S-
2,3,5,6-Me4C6H)2(l-Me-imid)2] and [Zn(S-2,4,6-/-Pr3C6H2)2(bpy)] (bpy = 2，2，-
bipyridine) as structural models for the proposed structure of the [Zn(cys-iS)2(his)2] 
center in the transcription factor IIIA. Koch et al}^ have also reported the molecular 
structure of a trigonal planar zinc thiolate complex [Zn(S-2,3,5,6-Mc4C6H)3]' as 
models for zinc-cysteine metalloproteins. Very recently, Sun and co-workers^^ have 
successfully synthesized a neutral mononuclear zinc complex, [Zn(S-2-
PhCONHC6H4)2( 1 -MeIm)2], as structural model for zinc enzymes with [Zn(cys)2-
(his)2] active sites. Other examples of structurally characterized zinc(II) thiolate 
complexes include [(Et2O)Zn(SC6H2BuV2,4,6)2],^^ [Zn2P^(SiMe3)2]{S[2,4,6-
(CT)3C6H2]}3]，27 [Zn(SC6H2BuV2,4,6)2(NC5H3Me2-2,6)],'' [(pyMeO)Zn(SC6H2-
Pr'3)]4,21 [PicMeOH.Zn(SC6F5)2],21 [Zn3pN(SiMe3)2]2{SR4,6-(Pr%C6H2])4],27 and 
[Zn(SC6H2BuV2,4,6)2(imid)2].'' 
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2.1.2 General Review of Cadmium(n) Amido Complexes 
The coordination chemistry of cadmium has attracted considerable attention in 
recent years because of their importance in molecular-based materials^^ and 
biochemical systems.��Moreover , cadmium compounds have long been used in 
organic synthesis, especially in the preparation ofketones.^^ 
Raston and co-workers^^ have studied the reaction of cadmium chloride with 
lithiated 8-trimethylsilylaminoquinoline. However, only a dimeric five-coordinate 
silicon species [Me2Si(^i-N-C9H6N)(^i-N-C9H6N)SiMe2] have been obtained (equation 
32 
2-3). In 1993, Veith et al. reported the structure of a bimetallic cadmium amide 
[{C6H4O2(Me2SiNBu)2hCd2], which was synthesized by the reaction of C d C l 2 with 
[{C6H402(Me2SiNBu)2)Li2.(Et20)2]. The compound is binuclear with an almost 
trigonal planar coordination environment around each Cd centers. Roesky et al^^ 
have reported the synthesis of a novel heterometallic cadmium amide by the reaction 
of a dimeric arsazene with C d [ N ( S i M e 3 ) 2 ] 2 (equation 2-4). The compound is 
monomeric with a distorted tetrahedral coordination geometry around the cadmium 
center. 
M|: fTS^ 
M � ! i ^ w 
CdCI + m _ B u > x a n e m Q ^ < > " " 0 (2-3) 
CdCl2 + � A ^ (ii) 80-240�C ^ y ^ X , " ^ 
NHSiMe3 V _ / i^ Me 
r " ^ r ^ 
r , J i ^ ^ ^ ^ 
Cd[N(SiMe3)2]2 + ^ " " V N - A s N - f ^ • A s ^ ^ ^ C d； ^ ^ A s (2-4) 
丨賴條 
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Wright et al^^'^^ have reported the synthesis and structures of some unusual 
heterobimetallic complex which contain Cd-N bond. Examples of these include 
[{(Me3Si)2N)2Cd{(PhN)3C)Li2-3(THF)], [{(Me3Si)2N}Cd{(2，4，6-Me3C6H2)2PO}2Li-
2(THF)], and [{SbQS[Cy)3){CdpN(SiMh)2])3]. These complexes were prepared by 
the reaction of CdpSf(SiMh)2]2 with the appropriate lithium reagents. The geometry 
surrounding the Cd atom in these complexes can be described as roughly trigonal 
n 
planar. Wright et al. also described the synthetic utility of the nucleophilic 
substitution reaction of CdpS[(SiMb)2]2 with organolithium compound. For example, 
2 _|  
[Cd(C12H8N)4] "-2Li(THF)4 was synthesized from the nucleophilic substitution 
reaction of CdpN[(SiM^)2]2 with CnHgNLi. The Cd center in metallo-organic 
cadmium dianion is in distorted tetrahedral geometry (equation 2-5). 
- ^ % - 2 -
Cd[N(SiMe3)2]2 + 4 C12H8NLi ——• 2[Li(THF)4f ^ C d \ j ^ (2-5) 
% a 
MH B^ 
More recently, a series of tropocoronand complexes [Cd(TC-^?,^)] have been 
/n^   
structurally characterized by Lippard and co-workers (Scheme 2-3). Examples of 
cadmium amido complexes with different coordination geometry are summarized in 
Table 2-1. 
54 
((CH2)4N^  广 ^ ^ ^ 
oc>Co a:x:)o 
((cH2)4J (^CH2)4^  




Table 2-1. Some Representative Examples of Cadmium Amides.  
Compound Cd-Namido (A) Coordination geometry References 
of Cd atom 
CdAs2(2,6-/Pr2C6H3N)4 2.213 Distorted tetrahedral 33 
[{C6H402(M&SiNBu)2hCd2] 2.137(terminal) Roughly trigonal planar 32 
2.334(bridging) ‘ 
[Cd(Ci2H8N)4]2-.2Li(THF)4+ 2.225 Tetrahedral 37 
[{(Me3Si)2NhCd{(PhN)3qLi2. 2.177(terminal) Distorted trigonal planar 36 
3(THF)] 2.213(4) 
[{Sb(Ncy)3} {Cdp^(SiMe3)2])3]- 2.08(terminal) Irregular trigonal planar 38 
[Li{N(SiMe3)2KTHF)]2 2.20(bridging) 
[{(Me3Si)2N}Cd{(2,4,6- 2.136(7) Trigonal planar 35 
Me3C6H2)2POhLi2(THF)] 
Cd(TC-4,4) 2.24(1) Pseudo-square planar 15 
Cd(TC-4,5) 2.200(6) Pseudo-tetrahedral 15 
Cd(TC-5,5) 2.196(1) Pseudo-tetrahedral 15 
Cd(TC-6,6) 2.187(5) Pseudo-tetrahedral 15 
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2.1.3 General Review of Mercury(II) Amido Complexes 
• 38 
The chemistry of mercuric amides has been well documented. Some 
representative examples of mercury(II) amides are listed in Table 2-2. Most of the 
m e r c u r y ( I I ) a m i d e s r e p o r t e d c o n s i s t o f t w o - c o o r d i n a t e m e r c u r y c e n t e r w i t h a l i n e a r 
coordination geometry at the metal center. Examples of these include 
Hg[N(CF3)2]2,'' Hg[N(SiMe3)2]2/' MeHg[N(CF3)2]/1 and Hg[N(CF3)TeF5]2.'' 
Higher coordination numbers for Hg(II) have also been observed in complexes 
containing bidentate or tridentate ligands such as 2,2'-bipyridyl (bpy)^ ^ and 1,10-
phenanthroline.44 Examples of three-coordinate mercury(II) complexes include 
[MeHg(bpy)][NO3]43 and [Hg(l,3-DimeU-C5)(bpy)](ClO4) (1,3-DimeU = 1,3-
dimethyluracil).45 
Mercury(II) amido derivatives are usually prepared by addition of an 
• • • • • 7 • 0 • 
appropriate alkali metal amide to Hg(E) halide or oxide. This is illustrated in 
equation 2-6 and 2-7.^ '^^ ^ 
HgBr2 + 2 NaN(SiMe3)2 • Hg[N(SiMe3)2]2 + 2NaBr (2-6) 
MeHgCI + L i N ( S i M e 3 ) 2 • MeHg[N(SiMe 3)2] + LiCI (2_7) 
Other synthetic methods such as alkane elimination and transamination have 
also been employed. However, these latter methods have not been widely applied. 
Recently, Thrasher et al.^^ reported the crystal structure of Hgp^(CF3)TeF5]2, 
which is a monomeric with an almost linear coordination geometry at the Hg(II) 
center. Deacon et aL^^ have also reported the synthesis of the mercury(II) amide 
HgPN[(SiMe3)(2,6-'Pr2C6H3)]2 by the reaction of HgBr2 with LipN(SiMe3)(2,6-
'Pr2C6H3)] in ether (equation 2-8). 
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2 Li[N(SiMe3)(2,6-'Pr2C6H3)] + HgBr2 ——• Hg[N(SiMe3)(2,6-'Pr2C6H3)]2 + 2LiBr (2-8) 
Table 2-2, Some Representative Examples of Mercury(H) amides.  
Compound Method ofPreparation References 
MeHgpS[(SiMe3)2] A 47 
EtHgPs[(SiMe3)2] A 47 
MeCOHgOSfPhCHO) C 49 
Cffi[g(NHEt) C 49 
ClHgONHCH2Ph) C 50 
Cffi[gO^fHPh) C 49 
ClHg(NHNp-l) C 51 
CHgONHNp-2) C 51 
CMg(NMePh) C 52 
MethodA: Transmetallation, which may be salt elimination or metatheticaI exchange. 
Method C: Reactions of amines with metal-halides, -oxides, -sulphides, or -oxyanions. 
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2.2 RESULTS AND DISCUSSION 
2.2.1 Synthesis ofHomoleptic Zinc(n) Amido Complexes 
Synthesis of the zinc(II) amides [Zn(L^)2] ["L^  - {2-N(SiBu'Me2)C5H3N-6-
Me}] (11) and [Zn(L^)2] ["L^= {8-N(SiBuMe2)C9H6N}] (12) were approached by the 




, _ 3 _ _ _ . Y 
/ Et2O, 25 °C / \ 
/ Me2Bu^Si-Nv^^/ 
ZnCl2 _ / : 
> • [Zn{N(SiBuW2)CQH6r^ 8>2] 




The reaction of [Li(L )(tmeda)] (3) with anhydrous ZnCl2 gave compound 11 
as white crystals in 67% yield. It is very soluble in all hydrocarbon solvents. 
Attempted reaction of ZnCl2 with one equivalent of [Li(L^)(tmeda)] to give the 
^ 
corresponding amidozinc chloride complex [Zn(L )C1] was unsuccessful and only 11 
1 f^ 
was obtained. This contrasts to the results obtained by Raston and co-workers in the 
synthesis of[Zn(L^)Cl]. 
Compound 12 was prepared and isolated as an orange solid, in 76% yield, 
from the reaction of anhydrous ZnCl2 with [{Li(L^))3] (8) in ether. Attempts to 
obtain crystals of 12 for X-ray diffraction studies were unsuccessful. Attempted 
synthesis of the heteroleptic zinc amide [Zn(L^)Cl] was also unsuccessful. Both 11 
58 
and 12 are very air-sensitive compounds. Table 2-3 summarizes some of the physical 
properties of compounds 11 and 12. 
Tables 2-3. Some Physical Properties of Compounds 11 and 12. 
Compound Yield (%) Color m.p. ( "C) 
11 67 White crystals 102-104 (dec.) 
12 76 Orange crystals 180-182 (dec.) 
2.2.2 Attempted Reaction of [Zn(L^)2] and [Zn(L^)2] (11) with ArSH and S 
1 10 
Attempts to prepare zinc(II) dithiolate complexes by protolysis of [Zn(L )2] 
and [Zn(L^)2] with the bulky thiol ArSH (Ar = 2,4,6-Bu^3C6H2) were unsuccessful. 
Only a pale yellow intractable oil was obtained. 
The reaction of compound 11 with two equivalents of elemental sulphur in 
hexane has also been attempted. Although the reaction did occur as evidenced by an 
observable color change, no isolable product has been characterized. 
2.2.3 Attempted Reaction of [Zn(L^)Cl] with ArSLi and Ar^'OLi 
The reaction of [Zn(L^)Cl]^^ with [LiSAr] (Ar = 2,4,6-Bu3C6H2) in ether at 
room temperature has also been studied. Interestingly, an unexpected zinc dithiolate 
complex, [Zn(SAr)2(L^)] (13) was isolated (Scheme 2-5). The crystal structure of 
13 has been confirmed by X-ray crystallography. Compound 13 has also been 
I 11 1 
characterized by H and C NMR spectroscopy. Its H NMR and structural data 
showed that the amido group in 13 has been re-protonated. The source of the proton 
is still unclear. Compound 13 is a very air-sensitive compound. 
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Interestingly, compound 13 can be considered as a model for metalloproteins 
such as alcoholdehydrogenase. The chemistry of zinc-containing enzymes have been 
extensively studied by several groups using tridentate NS2 ligands to mimic the 
• 21 23 25 
coordination environment of the active sites of these enzymes.，， 
^ r ^ N S i M e 3 
/ X - i 
I � / t 
i ^ _ 3 + ^ ^ j W 







Attempts to prepare the zinc aryloxide complex [Zn(OAr^^)(L^)] (Ar^ ® = 4-
Me-2,6-Bu^2C6H2) were unsuccessful. The reaction of [Zn(L^)Cl] with [LiOAr^®] in 
ether gave a white crystalline solid. On the basis of its H^ NMR spectrum, which 
shows the presence of an NH signal, it is conceivable that the formula of the 
compound be [Zn(OAr^')2(L^H)(Et2O)] (14). Again, the source of the proton still 
remains unclear. 
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2.2.4 Synthesis of Cadmium(II) Amido Complexes 
The cadmium(II) amides [Cd(L^)2] (15) and [{Cd(L^)2|2(tmeda)] (16) were 
prepared by the reaction of anhydrous cadmium chloride with the appropriate lithium 
reagents (Scheme 2-6). 
M62Bu^ i f'Bu'Me2 
N .N 
^ ~ \ ’ C d + N � 
j Q , ��� , 
� r ^ N S B u W z \ z |  
\ f Cdcl2. Et20 �？ 、 \ ;: 
y V i � h , r t Q > ^ p ； 
N~/ N N ‘ 







^ \ / 
[{Li(2-N(SiBu^ Me2)C5H3N^ 6-Me)>2] CdClz, Et2O_^ ?d 




Treatment of two equivalents of the [{Li(!?)}�](5) with C d C l 2 in ether at 
room temperature afforded the homoleptic cadmium amide 15 in 69% yield. 
Compound 15 was isolated as a white crystalline solid with good solubility in almost 
all hydrocarbon solvents. Unfortunately, single-crystals of 15 for X-ray diffraction 
studies have not been obtained. 
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d 
The binuclear cadmium(II) amide (16) was prepared by the reaction of 
^ 
[Li(L )(tmeda)] with CdCl2 in ether at ambient temperature in 70% yield. Crystals 
suitable for X-ray structural analysis were recrystallized from ether. Compound 16 is 
an extremely air-sensitive compound. It is less soluble in hydrocarbon solvents than 
15 is. Compound 16 was also accessible from direction reaction of the homoleptic 
cadmium amide 15 with tmeda. 
The reaction of [Li(L^)(THF)] (6) with anhydrous CdCl2 in ether gave the 
cadmium amide [Cd(L^)2(THF)] (17) as colorless crystals (equation 2-9). Although : 
:l' 
good quality crystals of 17 for the X-ray structural determination were not obtained， 
• I 
data from ^ and ^^ C NMR spectroscopy, mass spectrometry, and elemental analysis 
/5 
are consistent with its formula of [Cd(L )2(THF)]. Compound 17 is a very air-
sensitive compound and has good solubility in all hydrocarbon solvents. 
6 + C d C I 2 ——^^——• [Cd{2-N(SiBu^Me2)C5H3N-6-Me>2(THF)] (2-9) 
25 C, 12h 
17 
•j > (i' 
Synthesis of [Cd(L^)2] (18) is readily accomplished in good yield by the 
reaction of [{Li(L^))3] (8) and anhydrous CdCl2 in ether at room temperature 
(equation 2-10). Compound 18 was isolated as air sensitive orange crystals. It 
decomposed at 232-234 °C. Attempts to obtained X-ray quality crystals were 
unsuccessful. The reaction of compound 18 with tmeda, in an attempt to prepare an 
analogous compound as 16, was unsuccessful. Only the starting materials were 
recovered after the reaction. Table 2-4 summarizes some of the physical properties of 
compounds 15, 16, 17，and 18. 
8 + CdCI2 ——1^~• [dd{N(SiBu^Me2)CgH6f^ 8)2] (2-10) 




Tables 2-4. Some Physical Properties of Compounds 15，16，17, and 18. 
Compound Yield (%) Color m.p. ( "C) 
15 69 White crystals 92-96 (dec.) 
16 70 White crystals 99-101 (dec.) 
17 67 White crystals 106-108 (dec.) 
18 78 Orange crystals 232-234 (dec.) 
2.2.5 Attempted Reaction of [{Cd(L^>2(tmeda)] (16) with S，Se, and ArSH 
Insertion reaction to the Cd-N bond by treating 16 with four equivalents of S 
or Se have been attempted. Reaction of 16 with elemental sulfur, in ether or hexane, 
at room temperature, yielded a yellow powder, which was identified as the starting 
material 16. Similar reaction of 16 with Se powder in toluene at 60 C^ has also been 
attempted. However, no reaction has been observed. Recently, insertion of Se into 
the Cd-C bond has been studied by Wright and co-workers.^^ The treatment of 
.ii 
:Cd(CECPli)2(tmeda)] with Se resulted in a rare example of a cadmium chalcogenide 
complex containing five-coordinate cadmium (equation 2-11). 
4 Se 
2 [Cd(C=CPh)2(tmeda)] • [{Cd(SeCECPh)2(tmeda)h] (2-11) 
Toluene 
Attempts to prepare a cadmium thiolate complex by the reaction of 16 with 
ArSH in hexane at room temperature were unsuccessful. Although the reaction did 
occur, only an intractable oil was isolated upon removal of solvents in vacuo. 
63 
2.2.6 Attempted Reaction of [Cd(L^] (15) with 4,4'-bipyridine 
Subsequent reaction of [Cd(L^)2] (15) with a stoichiometric amount of 4,4'-
bipyridine in ether yielded [Cd(L^)2(bipy)] (19) (equation 2-12). Recrystallization of 
the crude product from toluene gave 19 a pale yellow crystalline solid in 54% yield. 
Unfortunately, attempts to obtain suitable single-crystals for X-ray structural 
determination were unsuccessful. 




[{Cd(L3)2)2(bipy)] (20) was prepared and isolated as a yellow solid in modest | 
丨； 
yield (47%) from the reaction of 4,4'-bipyridine with 15 in ether (equation 2-13). 
• ,:l! 
Attempts to obtain X-ray quality crystals were unsuccessful. Compound 20 is more 
soluble in hydrocarbon solvents than 19 is. Both cadmium complexes have been 
1 1 ^  
characterized by H and C NMR spectroscopy. 
15 1'2 6二二，广〜[{Cd(2-N(SiBu^Me2)C5H3r^6-Me) 2>2(bipy)] (2-13) j 
b^u,izn, r.t. ^ ^ 
20 
64 
2.2.7 Synthesis of Mercury(n) Amido Complexes 
Mercury(II) amides [Hg(L^)2] (21), [Hg(L^)Cl] (22), and [Hg(L^)2] (23) were 
prepared from the reaction of anhydrous mercury(II) chloride and the appropriate 
lithium amides (Scheme 2-7). 
r ^ 
^ N ^ h r S j B u ' M e 2 
\ / 
3 ^ Hg 
/~Et2O, 2 5 � C ~* " / \ 
/ MesBu^K^v^^v^ 1  
/ �I i 
/ ^ i / 丨 
/ 21 
/ [{Li(L2)(Et20)h] . , 
HgCI2 1 — • [Hg{N(SiMe3)C9H6N-8)CI] 
\ Et2O, 25�C 
\ 22 
\ 8 , ： . 
\ • [Hg{N(SiBu W2)C9HeN-8)2] 




Treatment of HgCl2 with two equivalents of [Li(L^)(tmeda)] (3) in ether 
afforded the monomeric complex 21 as white crystals. Compound 21 is very soluble 
in all hydrocarbon solvents. Crystals suitable for X-ray structural determination were 
recrystallized from ether at room temperature. 
Similar procedures for preparing compound 21 were used to prepare 
compounds 22 and 23. Compound 22 was synthesized by treating HgCl2 with 
[{LiOL^)(Et20))2] in ether. Yellow solids of [Hg(L^)Cl] were obtained in 65% yield. 
The solubility of 22 is much lower than that of 21 in ether and hexane. It is very 
soluble in toluene. Attempts to obtain X-ray quality crystals were unsuccessful. 
65 
Raston and co-workers^ have studied the reaction of HgCl2 with one equivalent of 
2 
[{Li(L )(Et20))2]. However, reduction ofHg(II) to Hg metal was observed. 
The reaction of HgCl2 with [{Li(L^))3] (8) afforded 23 as yellow crystals in 
78% yield. Although good quality crystals of 23 for the X-ray structure analysis were 
not obtained, data from elemental analysis were consistent with the formula 
[Hg(L^)2]. Compound 23 is sparingly soluble in hexane and comparatively less 
soluble in ether than 21 is. However, it is very soluble in toluene. Table 2-5 
.j!| 
summarizes some of the physical properties of compounds 21-23. ：；, 
:i. 
'5 J 
Tables 2-5. Some Physical Properties of Compounds 21-23. 
；)； 
Compound Yield (%) Color m.p. ( ^C) 
fj 
21 72 White crystals 129-130 (dec.) 
22 65 Yellow solids 161-163 (dec.) 
23 78 Yellow crystals 216-218 (dec.) 
:丨丨 ,,ii 
66 
2.2.8 Reaction of [Hg(L^)2] (21) with S, Se，and ArSH 
Insertion reactions to the Hg-N bond by treating compound 21 with two 
equivalents of S or Se powders have been attempted (equation 2-14). However, no 
reaction has been observed in both cases. 
j f ^ J s ^ . S i B u W 2 
V S / S e M +• (2-14) 
ng • No reaction 
/ \ 






Reactions of compound 21 with ArSH in hexane at ambient temperature have 丨 
:丨1 
also been studied (equation 2-15). A pale blue solid was isolated after the reaction. '：' 
i, 
1  
This compound was characterized by H NMR and elemental analysis to be the 
mercuric dithiolate [Hg(SAr)2], which has been reported by Bochmann and co-
workers.54 
Z � ^ N , S B u � M e 2 '' 
^ + 2ArSH • [Hg(SAr)2] (2-15) 
Me2Bubi'Nxj^^|^^ 
67 
2.2.9 Physical Characterizations of Compounds 11-23 
1 13 
Compounds 11-23 were characterized by mass spectrometry, H and C NMR 
spectroscopy，and elemental analysis. 
1. NMR Spectra: 
The H^ and ^¾ NMR spectral data for compounds 11-14’ 15-20, and 21-23 
were summarized in Table 2-6, 2-7, and 2-8，respectively. 
For compounds 11-23，only one set of H^ and ^^ C NMR signals have been ; 
i 
observed indicating that the two amido ligands in each complex are equivalent. Two | 
singlets due to the methyl group in SiBu^Me2 have been observed on the H^ and ^^ C 
NMR spectra of 12, which suggest that the two methyl groups are in different 
environments in solution. Compounds 13 and 14 show a broad signal at 5.51 and 
4.27 ppm, respectively, which is attributed to the amine proton [RNH(SiMe3)]. 
The H^ NMR spectrum of 16 showed that the ratio of the amido ligand to 
tmeda is 4:1. The two signals at 2.09 and 2.34 ppm, are attributed to tmeda. 
:l: 
:i 
Compound 17 shows two sets of multiplets at 1.23 and 3.39 ppm, which are due to the :" 
presence of a THF molecule. For compounds 19 and 20, the ratio of the amido ligand 
to donor ligand 4,4'-bipyridine are 1:1 and 1:2, respectively. Compounds 19 and 20 
show two sets of signals at 6.69 and 8.51 ppm, and 6.59 and 8.32 ppm，respectively, 
which are assigned to the protons of 4,4'-bipyridine. 
68 
2. Mass Spectra: 
The mass spectra of compounds 11, 12，15，17，18, 21-23 (E.I. 70 eV) show 
the presence of their parent peaks [M]+. However, only molecular fragments were 
observed in the mass spectra of compounds 13, 16, and 20. The major peaks for 13 
are [M-L^(619, 4%); [M-L^-ArS]^ (342 0.7%) and for 16 [M-tmeda-Cd-2L^]^ (556, 
22%); [M-tmeda-Cd-2L^-BuT (499, 65%) and for 20 [M-Cd-L^-SiBu'Me-bipy]^ (165, 
18%). The F.A.B. mass spectrum (Positive ion L-SEVlS, NBA as matrix) of 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2.2.10 Molecular Structures of Compounds 11，13，16，and 21 
1. The molecular structure of [Zn{2-N(SiBu'Me2)CsH3N-6-Me|2] (11) 
The molecular structure of compound 11 with the atom numbering scheme is 
shown in Figure 2-1. Selected bond distances (A) and angles ( � ) are listed in Table 2-
9. Compound 11 crystallizes in a monoclinic crystal system with the space group Cc. 
The zinc(II) center has a highly distorted tetrahedral coordination environment with 
both amido ligands acting in a A^,#'-chelating manner. Similar structure of [Zn(L^)2] 
has been reported by Raston and co-workers." :: 
I 
The Zn-Namido bond distances of 1.9549(14) and 1.972(2) A in 11 are slightly | 
！ .| 
longer than the corresponding distances of 1.940(4) and 1.946(4) A in [Zn(L^]/^ ‘ 
;;ij 
They are much longer than that of 1.824(14) A in [Zn{N(SiM^)2)2]8, and 1.850(3) 丨！丨 
i：!' 
and 1.849(5) A in [Zn{N(SiMePh)2h]/o They are shorter than the Zn-Nbridging : 
distances of2.235 and 2.067 A in [(ZnEt)2(L^)2]/^ 2.067(8) and 2.079(8) A in the 
dimeric methyl(diphenylamido)zinc,^^ and 2.0875 A (average) in [ Z n 2 ( C 2 H 5 ) ( C 2 0 H 2 8 -
N4)].56 
J 
The Zn-Npyridyi bond distances of2.119(2) and 2.136(2) A in 11 are similar to •' 
those found in the other structurally authenticated zinc amides such as 2.125(5) and 
2.108(5)入 in [(ZnEt)2(Li)2]/2 2.126 A (average) in [{ZnEt2)2{2-C(NBu^)C5H4N)2,'^ 
and 2.122(6) A in [Zn2(C2H5)2(C20H28N4)].^ ^ They are longer than that of2.070(4) 
and 2.072(4) A in [Zn(L^/^ However, they are significantly shorter than that of 
2.30 A in the alkyl compound [Zli{C(SiMe3)2CyH4N-2}2].58 
The N(l)-Zn(l)-N(2) and N(3)-Zn(l)-N(4) biting angles in 11 are 67.66(6)° 
and 65.57(7)°, respectively. They are significantly smaller than that of 84.6(2)�and 
84.5(2)�in [Zn(L^]^V The N(2)-Zn(l)-N(4) angle ofl52.75(7)° in 11 is much larger 
than that of 137 .05�in [Zn(L^]/^ It may be attributed to the presence of the 
73 
sterically more demanding SiBu^Me2 group in the ligand [2-N(SiBu^Me2)C5H3N-6-
Me]. 
Table 2-9. Selected Bond Distances (A) and Angles (。）for Compound 11. 
[Zn{2-N(SiBu'Me2)C5H3lf^-6-Me)2] (11) j 
Zn(l)-N(4) 1.9549(14) Zn(l)-N(2) 1.972(2) j 
Zn(l)-N(l) 2.119(2) Zn(l)-N(3) 2.136(2) ‘ 
:i 
Zn(l)-C(l) 2.469(2) Zn(l)-C(21) 2.471(2) j 
ri' 
N(4)-Zn(l)-N(2) 152.75(7) N(4)-Zn(l)-N(l) 127.72(7) 
N(2)-Zn(l)-N(l) 67.66(6) N(4)-Zn(l)-N(3) 65.57(7) 





































































































Z The molecular structure of[Zn(SC6H2Bu's-2,4,6)2{2-NH(SiMe3)C5H3N-6-Me}] 
(13) 
The structure of compound 13 with the atom numbering scheme is shown in 
Figure 2-2. Selected bond distances (A) and angles ( � ) are listed in Table 2-10. 
The structure of 13 consists of discrete molecules in a triclinic unit cell. There 
are two independent molecules with the same configuration in the asymmetric unit. 
The three-coordinate Zn(II) atom is bound by two thiolate ligands and one pyridine-
nitrogen from a free amino-pyridine ligand. The geometry surrounding the central Zn 
atom is almost trigonal planar. Compounds with similar structures to that of 13 have 
been reported for [(Et2O)Zn(SC6H2BuV2,4,6)2],^^ [Zn(SC6H2BuV2，4，6)20 r^c5H3M¾-
：2，6)],28 and [Zn(SC6H2BuV2,4,6)2(PMePh2)].'' 
The Zn-S bond distances of2.2165(8) and 2.2266(8) A in 13 are comparable 
to the previously reported values such as 2.194(2) and 2.197(2) A in [(Et2O)Zn-
(SC6H2BuV2,4,6)2],'' 2.207(3) A in [Zn(SC6H2BuV2,4,6)20SfC5H3Me2-2,6)],'' and 
2.225(3) and 2.211(3) A in [Zn(SC6H2BuV2,4,6)2(PMePh2)].'' They are shorter than 
that of 2.317(3) and 2.313(3) A in the distorted-tetrahedral complex [Zn(SC6H2Bu3-
2,4,6)2(C3H3N2Me)2].^ ^ The Zn-Npyridyi bond distance of2.175(2) A in 13 is slightly 
longer than the corresponding distance of 2.144(7) A in [Zn(SC6H2BuV 
2,4,6)2OS[C5H3Me2-2,6)],'' 2.110(5) A i n [ Z n ( T e C 6 H 2 M e 3 - 2 , 4 , 6 ) 2 ( p y ) 2 ] , ' ' a n d t h e 
average value of2.128 A in compound 11. However, it is longer than that of2.041(8) 
and 2.054(2)Ain [Zn(SC6H2BuV2,4,6)2(C3H3N2Me)2].'^ 
The S(l)-Zn(l)-S(2) angle of 152.43�in 13 is slightly smaller than that found 
in analogous complexes such as 156.26(4)�in [Zn(SC6H2BuV2,4,6)2ON^C5H3Me2-
2，6)f8 and 159.6(1)�in [(Et2O)Zn(SC6H2BuV2,4,6)2].'' However, it is larger than 





152.43° f t ^ 2.175A ^ �1� / 103.38° 
2 .2165A~S 
TabIe 2-10. Selected Bond Distances (A) and Angles (。）for Compound 13. 
[Zn(SC6H2BuV2,4,6)2{2-NH(SiMe3)C5H3N-6-Me}] (13) 
Molecule I Molecule II 
Zn(l)-N(l) 2.175(2) Zn(2)-N(3) 2.053(2) 
Zn(l)-S(l) 2.2266(8) Zn(2)-S(3) 2.1936(9) 
Zn(l)-S(2) 2.2165(8) Zn(2)-S(4) 2.2359(8) 
N(l)-Zn(l)-S(2) 103.87(5) N(3)-Zn(2)-S(3) 102.56(6) 
N(l)-Zn(l)-S(l) 103.38(5) N(3)-Zn(2)-S(4) 103.69(6) 
S(2)-Zn(l)-S(l) 152.43(3) S(3)-Zn(2)-S(4) 152.42(3) 
C(10)-S(l)-Zn(l) 108.58(8) C(55)-S(3)-Zn(2) 110.45(8) 
C(28)-S(2)-Zn(l) 110.22(6) C(73)-S(4)-Zn(2) 108.39(8) 





































































































































3. The molecular structure of [{Cd[2-N(SiBu'Me2)C5H3f^-6-Me]2j2(tmeda)] (16) 
The molecular structure of compound 16 with the atom numbering scheme is 
shown in Figure 2-3. Selected bond distances (A) and angles (°) are given in Table 2-
11. X-ray structural determination shows that compound 16 is a binuclear complex. 
The binuclear molecule is composed of two [Cd(L^)2] fragments bridged by one 
tmeda molecule. Each cadmium center is bound by two amido ligands in an N，N’-
chelating fashion. Coordination from the bridging tmeda molecule completes a 
distorted square pyramidal environment around the metal center. The N(5)-Cd(l)-
N(3) and N(5)-Cd(l)-N(l) angles in 16 are 90.65(5)�and 91.72(6)。，respectively. 
The N(l)-Cd(l)-N(3) angle of 176.78(6)° in 16 is nearly linear. The N(2)-Cd(l)-N(4) 
angle of 130.63(16)�in 16 is much smaller than that of 152.75(7)�in 11 The N(1)-
Cd(l)-N(2) and N(3)-Cd(l)-N(4) biting angles in 16 [58.36(8)�and 57.32(6)�] are 
smaller than those in 11 [67.66(6)�and 65.57(7)�]. The N(4)-Cd(l)-N(5) and N(2)-
Cd(l)-N(5) angles in 16 are 121.57(6)° and 107.66(7)。，respectively. 
The Cd-Namido bond distances of2.171(2) and 2.195(2) A in 16 are comparable 
t o t h o s e f o u n d i n o t h e r c a d m i u m a m i d o c o m p l e x e s , s u c h a s 2 . 2 0 A i n t h e 
heterobimetallic complex [{Sb^^Cy)3} {Cdps[(SiMe3)2])3],^^ and 2.177 A (average) in 
[{(Me3Si)2N}2Cd{(PhN)3C}Li2.3THF].36 However, they are also slightly shorter than 
that of2.223 A in [Cd(Ci2H8N)4]^'-2Li(THF)/.^^ They are somewhat longer than the 
terminal Cd-N bonds of 2.136(7) A in [{(Me3Si)2N} Cd{(2,4,6-Me3C6H2)2PO )2-
Li.2THF].35 The Cd-Npyndyi bond distances of 2.447(2) and 2.558(2) A in 16 are 
comparable to that of 2.425(2) A (average) in the polymeric complex [C'd(Se-2-
N C 5 H 4 ) 2 ] , ^ ^ a n d 2 . 4 9 A i n [ d d ( ^ J C 5 H 4 C ( S i M e 3 ) 2 - 2 ) 2 ] , ^ ^ b u t i s s l i g h t l y l o n g e r t h a n 
that of 2.334(6) and 2.337(6) A in [Cd(Se-2,4,6-Pr'3-C6H2)2(bpy)],^^ 2.345 A 
79 
(average) in [Cd2L2][PF6]4.4MeCN (L = 2, 2，：6，,2，，:6，，,2，，，：6,，,，2,’，，：6，’’，，2’，，,，-
sexipyridine),62 and 2.360(3) A in the [Cp2Cd-2py].^ ^ 
T h e C d - N t m e d a b o n d d i s t a n c e o f 2 . 3 8 7 ( 2 ) A i n 1 6 i s c o m p a r a b l e t o t h a t o f 
2.397 and 2.510 A in [Cd(PhCEC)2(tmeda)].37 It is shorter than that of2.566(14) and 
2.576(14) A in [Me2Cd(tmeda)],^ ^ and 2.606(5) A in [Cd{2-CH(SiMe3)C5H3N-6-
Me)2(tmeda)].65 
Table 2-11. Selected Bond Distances (A) and Angles (。）for Compound 16. 
[{Cd[2-N(SiBu^Me2)C5H3N-6-Me]2}2(tmeda)] (16) 
Cd(l)-N(4) 2.171(2) Cd(l)-N(2) 2.195(2) 
Cd(l)-N(5) 2.387(2) Cd(l)-N(l) 2.447(2) 
Cd(l)-N(3) 2.558(2) Cd(l)-C(l) 2.741(2) 
N(4)-Cd( 1 )-N(2) 13 0 • 63 (6) N(4)-Cd( 1 )-N(5) 121 • 5 7(6) 
N(2)-Cd(l)-N(5) 107.66(7) N(4)-Cd(l)-N(l) 119.50(6) 
N(2)-Cd(l)-N(l) 58.36(8) N(5)-Cd(l)-N(l) 91.72(6) 
N(4)-Cd(l)-N(3) 57.32(6) N(2)-Cd(l)-N(3) 122.84(7) 
N(5)-Cd(l)-N(3) 90.65(5) N(l)-Cd(l)-N(3) 176.78(6) 
C(42)-N(5)-Cd(l) 112.47(14) C(42)-N(5)-Cd(l) 113.26(13) 






























































































4. The molecular structure of [Hg{2-N(SiBu'Me2)C5Hsfl-6-Me)2] (21) 
A perspective view of the molecule with the numbering scheme is shown in 
Figure 2-4. Selected bond distances (A) and angles ( � ) are given in Table 2-12. 
The structure of 21 consists of discrete molecules in a triclinic unit cell. The 
two amido ligands in 21 bound to the mercury center in an 7V,7V -^chelating manner. 
The almost linear N(2)-Hg(l)-N(4) angle of 178.2(2)° in 21 is a common feature in 
the structures of many mercury complexes with "primary"coordination.^^ The N(1)-
«. 
Hg(l)-N(2) and N(3)-Hg(l)-N(4) biting angles in 21 [54.78(12)�and 55.84(14)°] are 
slightly smaller than that in fig^Se^^C5H4)2 [60.7(1)°].^^ 
The Hg-Namido bond distance of 2.060 A (average) in 21 are slightly longer 
than that of 1.97(3) A in the monomeric complex HgP^(CF3)TeF5]2.^ ^ It is similar to 
•-. 
that of 2.06(6) A in Hg(CH3CONH)2.^^ The Hg-Npyndyi bond distances of 2.674(4) 
a n d 2 . 6 9 8 ( 5 ) A i n 2 1 a r e m u c h l o n g e r t h a n t h a t o f 2 . 4 5 A i n [ { H g C l ( p y ) ( S e E t ) ) 4 ] . ^ ^ 
However, they are significantly shorter than that of2.984(l) A in rtg(Se-2-I^C5H4)2.^" 
Table 2-12. Selected Bond Distances (A) and Angles (。）for Compound 21. 
[Hg{2-N(SiBu'Me2)C5H3T^-6-Me|2] (21) 
Hg(l)-N(4) 2.044(4) Hg(l)-N(2) 2.076(4) 
Hg(l)-N(l) 2.697(4) Hg(l)-N(3) 2.698(5) 
Si(l)-N(2) 1.767(4) 
N(4)-Hg(l)-N(2) 178.2(2) N(4)-Hg(l)-N(l) 125.80(13) 
N(2)-Hg(l)-N(l) 54.78(12) N(4)-Hg(l)-N(3) 55.84(14) 


































































































2.3 EXPERIMENTALS FOR CHAPTER 2 
Materials: 
Anhydrous Z n C l 2 , C d C l 2 , H g C b , 2-amino-6-picoline, A^,A/;A^;Ar-tetramethyl-
ethylenediamine (tmeda), and 4-Me-2,6-Bu2'C6H2OH were purchased from Aldrich. 
4-Me-2,6-Bu2t6H2OH was recrystallized from hexane before use. 8-aminoquinoline 
was purchased from Acros and was re-sublimed before use. 2,4,6-Bu^3C6H2SH,^ ^ 
[ { L i ( L ^ ) ( E t 2 0 ) ) d , [ { L i ( L 2 ) ( E t 2 O ) } 2]，7 0 a n d [ Z n Q L ^ C r f w e r e p r e p a r e d a c c o r d i n g t o 
literature procedures. 
Synthesis of compounds: 
Synthesis of [Zn{2-N(SiBu'Me2)C5H3N-6-Me>2], 11. To a suspension of Z n C l 2 
(0.23 g，1.69 mmol) in ether (10 mL) at 0 � C was slowly added a solution of 
[Li(L^)(tmeda)] (1.168 g, 3.39 mmol) in ether (20 mL). The reaction mixture was 
stirred at room temperature for 12 h., whereupon a white cloudy mixture was 
obtained. The mixture was filtered through Celite, and the colorless filtrate was 
concentrated to ca. 5 mL in vacuo followed by cooling at -30 "C to give compound 11 
as white needle-shaped crystals. They were washed with cold pentane and dried in 
vacuo (Yield 0.58 g, 67%). M.p. 102-104�C (dec.). MS: m/z (%) 506 (42) [M]+，449 
(100) [M-BuT, 435 (11) [M-Bu,-CH3]+，286，(16) [M-L�]+. Anal. Found: C, 56.01; 
H, 8.75; N，11.14%. Calc. For C24H42N4Si2Zn: C, 56.73; H，8.33; N，11.02%. H^ 
NMR (300.13 MHz, CeDg): 5 0.29 (s, 12H, SiMe2), 1.06 (s，18¾ SiBu), 1.94 (s, 6H, 
CH3)，5.90 ( d , J = 6 . 6 Hz, 2H, py)，6.31 ( d , J = 8.4 Hz, 2H, py), 6.92(t,J=7.5 Hz, 
2H，py). ' 'C{ 'H} NMR (75.47 MHz, CgDg): 5 -3.39 (SiMe2), 18.95 (SiCMe3), 22.63 
(Me), 27.03 (S1CMe3), 107.85, 108.74，140.45，154.61, 169.55 (C5H3N). 
84 
Synthesis of [Zn{N(SiBu'Me2)C9H6N-8)2], 12. To a suspension 0fZnCl2 (0.09 g, 
0.66 mmol) in ether (20 mL) at 0 X was slowly added a solution of[{Li(L^))3] (0.34 
g，0.43 mmol) in ether (20 mL). The reaction mixture was stirred at room temperature 
for 12 h., whereupon an orange mixture was obtained. The mixture was filtered 
through Celite. All volatiles were then removed in vacuo. The residue was 
redissolved in hexane. Upon concentration to ca. 10 mL under reduced pressure, 
compound 12 was obtained as orange crystals (Yield 0.29 g，76%). M.p. 180-182 °C 
(dec.). MS: m/z (%) 578 (44) [M]+, 521 (97) [M-Bu^, 321 (68) [M-LY，201 (100) 
[M-Zn-(L^)-BuT- H^ NMR (300.13 MHz, CsDg): 6 0.24 (s，6H, SiMe), 0.46 (s, 6H， 
SiMe), 1.11 (s, 18H, SiBu% 6.56 (dd，J= 4.5 Uz,J= 8.4 Hz, 2H, qui), 6.73 (dd, J = 
2.4 Hz, J= 4.2 Hz, 2H, qui), 7.39 (dd,J= 4.8 Hz, J= 8.1 Hz, 2H, qui), 7.41 (s, 2H, 
qui), 7.59 (dd, J= 1.5 Hz, J= 6.9 Hz, 2H, qui), 7.65 (dd, J= 1.8 H z , / = 2.7 Hz, 2H, 
qui). i 'C{iH} NMR (75.47 MHz, CeDe): 6 -2.45 (SiMe), -1.07 (SiMe), 21.23 
(SiCMe3), 28.72 (S1CMe3), 109.71, 115.79, 120.58，130.19, 130.77, 139.34，142.02, 
144.12, i55.l6(C9H6N). 
Attempted reaction of [Zn{2-N(SiMe3)C5H3N-6-Me|Cl] and ArSLi. To a solution 
of 2,4,6-Bu3C6H2SH (0.20 g, 0.72 mmol) in ether (20 mL) at - 7 8 � C was added 
dropwise a solution of LiBu" in hexane (0.45 mL, 1.6 M，0.72 mmol). The resultant 
colorless solution was stirred at room temperature for 6 h. and was slowly added to a 
solution of [Zn(L^)Cl] (0.20 g，0.71 mmol) in ether (20 mL) at - 7 8 � C . After the 
addition had been completed, the resultant white cloudy mixture was further stirred at 
ambient temperature for 10 h. The mixture was filtered through Celite. All volatiles 
was removed in vacuo and the residue was redissolved in hexane. Upon 
concentration to ca. 10 mL under reduced pressure，compound 13 was obtained as 
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colorless crystals (Yield 0.29 g, 50%). M.p. 206-208 ^ (dec.). MS: m/z (%) 619 (4) 
[M-Li]+, 342 (0.7) [M-Li-ArS]+，278 (43) [M-Zn-L^ArS]+. Anal. Found: C，66.38; 
H, 9.24; N，3.88%. Calc. For C45H74N2S2SiZn: C, 67.50; H, 9.32; N，3.50%. H^ 
NMR (300.13 MHz, CgDg): 5 0.21 (s, 9H, SiMe3), 1.41 (s, 18H, p-Bu% 1.75 (s，36H, 
o-Bu% 1.82 (s, 3H, Me)，5.51 (br, IH，NH), 5.83 (d,J= 6.6 Hz, lH, py), 6.03 (d, J = 
8.4 Hz, IH，py), 6.66 (t,J= 7.7 Hz, lH, py), 7.46 (s, 4H, C^iy ^ ¾ ( ¾ NMR 
(75.47 MHz, CeDe): 5 -0.35 (SiMe3), 24.04 (Me), 31.86 Q)-CMe3), 32.34 (0-CMe3), 
34.87 (p-CMe3), 38.52 (0-CMe3), 108.81, 113.55 (C5H3N), 121.99 (CgHs), 134.10, 
140.24 (C5H3N), 146.06, 152.79 (Ceili) 155.96 (C5H3N), 158.89 (CsHb). 
Attempted reaction of [Zn{2-N(SiMe3)C5H3^^-6-Me} CI] and Ar^^OLi. To a 
solution of 4-Me-2,6-Bu2C6H2OH (0.15 g，0.68 mmol) in ether (20 mL) at - 7 8 � C was 
added dropwise a solution of LiBu" in hexane (0.43 mL, 1.6 M, 0.69 mmol). The 
resultant colorless mixture was further stirred at room temperature for 6 h. Then, it 
was added slowly to a solution of [Zn(L^)Cl] (0.18 g，0.64 mmol) in ether (20 mL) at -
7 8 � C After addition had been completed, the reaction mixture was stirred at room 
temperature for 12 h. to give a white cloudy solution. It was filtered, concentrated in 
vacuo, followed by cooling at -30 °C to give compound 14 as white crystals, which 
were washed with cold pentane and dried in vacuo (Yield 0.33 g, 68%). M.p. 186-
188 ^ (dec.). ^ N M R ( 3 0 0 . 1 3 MHz, CgDg): 6 0.07 (s, 9H, SiMe3), 0.56 ( t , 7 = 6.91 
Hz, 6H, Et2O), 1.65 (s, 36H, Bu) , 2.13 (s, 3H, Me-py), 2.42 (s，6H, 0¾¾¾), 3.02 
(q，J= 6.9 Hz, 4H, Et2O), 4.27 (br, IH，NH), 6.02 {d,J= 8.4 Hz, 1¾ py), 6.86 (d，J = 
7.2 Hz, lH, py), 6.87 (t, J= 7.8 Hz, lH, py), 7.28 (s, 4H, CgHs). ^¾(¾} NMR 
(75.47 MHz, CgDe): 5 -0.39 (SiMe3), 13.36 ^t20), 21.66 (CT^CsHs)，24.49 (Me-py)， 
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32.07 {CMe3), 35.56 (CMe3), 63.44 (Et2O), 107.89，112.81 (C5H3N), 121.69，126.34 
(C6H2), 137.58, i38.i7(C5H3N), 157.77，159.98 (CsKb)，163.11 (C5H3N). 
Synthesis of [Cd{2-N(SiBu'Me2)C5H3N-6-Me)2], 15. To a suspension of CdCl2 
(0.18 g，0.98 mmol) in ether (20 mL) at 0 � C was slowly added a solution of 
• 3 
[{Li(L )}2] (0.47 g, 1.03 mmol) in ether (25 mL). The resulting yellow suspension 
was stirred at room temperature for 10 h. The solution was filtered and all volatiles 
were then removed in vacuo. The residue was redissolved in pentane. The solution 
was concentrated to ca. 5 mL under reduced pressure followed by cooling at -30 °C to 
give compound 15 as colorless crystals (Yield 0.38 g，69%). M.p. 92-96 °C (dec.). 
MS: m/z (%) 556 (18) [M]+，499 (61) [ M - B u ^ , 441 (1) [M-SiBu^Me2]^ 165 (100) 
[M-Cd-L'-SiBu^Me]^ ^HNMR(300.13 MHz, CeDe): 5 0.29 (s，12H, SiMe2), 1.02 (s, 
18H，SiBu% 2.04 (s，6H, CH3), 6.07 (d, J= 6.3 Hz, 2H, py)，6.20-6.80 (br, 2H, py), 
6.97 (t, J= 7.5 Hz, 2H，py). ^ ( ¾ NMR (75.47 MHz, CeDg): 5 -2.91 (SiMe2), 
20.29 (SiCMe3), 27.49 (Me)，27.86 (S1CMe3), 108.76，110.31，138.84, 155.35 
(C5H3N) (one obscured). 
Synthesis of [{Cd[2-N(SiBu^e2)C5H3N-6-Me]2>2(tmeda)], 16. Method A, To a 
suspension of CdCl2 (0.24 g, 1.34 mmol) in ether (10 mL) at 0 � C was slowly added a 
solution of [Li(L^)(tmeda)] (0.92 g, 2.68 mmol) in ether (20 mL). The resultant white 
suspension was stirred at room temperature for 12 h. The white precipitate was 
filtered ofF, and the filtrate concentrated to ca. 10 mL under reduce pressure. Upon 
cooling to -30 °C, compound 16 was obtained as colorless crystals (Yield 0.53 g, 
70%). M.p. 99-lOrC (dec.). MS: m/z (%) 556 (22) [M-tmeda-Cd-2L^]^ 499 (65) 
[M-tmeda-Cd-2L^-BuT. MS: (Positive ion L-SIMS，NBA as matrix) m/z = 1228.93 
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(calculated value 二 1226.61). Anal. Found: C，52.17; H，7.64; N, 11.31%. Calc. For 
C54H100N10Si4Cd2: C，52.88; H，8.22; N, 11.41%. H^ NMR (300.13 MHz, CeDe)： 6 
0.30 (s, 24H, SiMe2), 1.07 (s，36H, SiBu% 2.03 (s，12H, CH3)，2.09 (s, 12H, NMe2), 
2.34 (s，4H, NCH2), 6.00 (d, J= 12 Hz, 4H, py), 6.40 (d，J= 8.4 Hz, 4H, py)，6.96 (t， 
J = 8.4 Hz, 4H, py). ' 'C{ 'H) NMR (75.47 MHz, CgDg): 5 -2.66 (SiMe2), 19.52 
(SiCMe3), 23.97 (Me)，27.34 (SiCMej), 46.49 (NMe), 58.12 (NC%) 108.83，109.07， 
139.18, 154.94, 167.27 (C5H3N). 
Method B, A solution of [L!i{2-N(SiBuMe2)C5H3l^-6-Me)]2 (1.30 g，2.85 mmol) in 
ether (15 mL) was added slowly to a slurry of CdCl2 (0.51 g, 2.80 mmol) in the same 
solvent (15 mL) at 0 � C . The resultant light yellow mixture was stirred at room 
temperature for 3 h.，whereupon a solution of A/;7V^#7V^-tetramethylethylenediamine 
(0.15 g, 0.19 mL, 1.30 mmol) in ether was added. After the addition had been 
completed, the resultant yellowish grey mixture was further stirred at room 
temperature for 12 h. The solution was filtered through Celite and the filtrate was 
concentrated to ca. 5 mL under reduced pressure. Upon standing at room 
temperature, coloress crystals of compound 16 was obtained (Yield 0.66 g, 41%). 
Synthesis of [Cd{2-N(SiBu'Me2)C5H3N-6-Me>2(THF)], 17. A solution of 
[Li(L^)(THF)] (2.04 g，3.48 mmol) in ether (30 mL) was added dropwise to a slurry of 
CdCl2 (0.63 g, 3.44 mmol) in ether (20 mL) at 0 ^C. After the addition had been 
completed, the resultant mixture was further stirred at room temperature for 10 h. The 
solution was filtered through Celite. All volatiles were removed in vacuo and the 
residue was redissolved in pentane. Upon concentration to ca. 5 mL in vacuo 
followed by cooling at -30 °C gave compound 17 as colorless crystals (Yield 1.45 g, 
67%). M.p. 106-108�C (dec.). MS: m/z (%) 628 (13) [M]+，556 (9) [M-THF]+, 499 
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(56) [M-THF-BuT, 441 (8) [M-THF-SiBu'Me�]+, 165 (100) [M-THF-Cd-L'-
SiBu'Me]+. Anal. Found: C, 54.31; H, 8.07; N，9.34%. Calc. For C28H50N4Si2OCd: 
C，53.61; H，8.03; N, 8.93%. ^ N M R ( 3 0 0 . 1 3 MHz, CeDeY b 0.29 (s, 12H，SiMe2), 
1.08 (s，18H，SiBu), 1.23 (m，4H, THF), 2.09 (s，6H, CH3), 3.39 (m, 4H, THF)，6.09 
(d, J= 6.9 Hz, 2H, py), 6.55 (d, J= 8.4 Hz, 2H, py), 7.03 (t，J= 7.8 Hz, 2H, py). 
i3C{iH} NMR (75.47 MHz, CgDg): 5 -1.74 (SiMe2), 20.58 (SiCMe3), 22.23 (Me), 
25.32 (THF), 27.99 (SiCMe^ 68.20 (THF), 108.95，112.54, 138.06，155.25, 170.04 
(C5H3N). 
Synthesis of [Cd{N(SiBu'Me2)C9H6N-8)2], 18. To a suspension of CdCl2 (0.09 g， 
0.51 mmol) in ether (20 mL) at 0 � C was slowly added a solution of [{Li(L^))3] (0.27 
g, 0.34 mmol) in ether (30 mL). The resulting orange suspension was stirred at room 
temperature for 12 h. The yellow precipitate was filtered ofF. All volatiles were then 
removed in vacuo, and the residue was extracted with toluene. Upon concentration to 
ca. 10 mL in vacuo, compound 18 was obtained as orange crystals (Yield 0.25 g, 
78%). M.p. 232-234�C (dec.). MS: m/z (%) 628 (31) [M]+，571 (64) [M-BuT, 371 
(61) [M-LY，200 (100) [M-Cd-L'-BuT. Anal. Found: C, 57.27; H，6.76; N，8.57%. 
Calc. For C30H42N4Si2Cd: C, 57.44; H, 6.75; N，8 . 9 3 % . � H NMR (300.13 MHz, 
CeDe): 6 0.43 (d，J= 5.4 Hz, 12H, SiMe2), 1.16 (s，18H, SiBu'), 6.56 (dd，J= 4.5 Hz, 
J= 8.4 Hz, 2H, qui), 6.74 (dd, J = 0 . 9 Hz, J= 6.9 Hz, 2H, qui), 7.38 {t,J= 7.8 Hz， 
2H, qui), 7.48 (dd,J= 1.2 Hz, J= 6.9 Hz, 2H, qui), 7.57 (dd, J= 1.5 Hz, J= 6.6 Hz, 
2H, qui), 7.73 (dd, J = 1.5 Hz, J = 2.7 Hz, 2H, qui). ^ ( ¾ NMR (75.47 MHz, 
CeDg): 5 -0.78 (SiMe), -0.26 (SiMe), 21.33 (SiCMe3), 28.70 (SiCMq)，110.41, 
116.72, 120.55，129.57, 131.21, 139.28，141.26, 144.97, 154.67 (CpHgN). 
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Synthesis of [Cd{2-N(SiBu'Me2)C5H3N-6-Me>2(bipy)], 19. A solution of 
• 3 
{Li(L )}2] (1.20 g, 2.63 mmol) in ether (20 mL) was slowly added to a slurry of 
CdCl2 (0.47 g，2.54 mmol) in the same solvent (15 mL) at 0 ^C. The resultant light 
yellow mixture was further stirred at room temperature for 4 h., whereupon a solution 
of 4,4'-bipyridine (0.38 g, 2.44 mmol) in ether was added. After the addition had 
been completed, the resultant yellowish grey mixture was further stirred at room 
temperature for 12 h. The solution was filtered through Celite. All volatiles were 
removed in vacuo and the residue was extracted with toluene. Upon concentration to 
ca. 5 mL in vacuo, compound 19 was obtained as pale yellow crystals (Yield 0.94 g, 
54%). M.p. 1 9 7 - 1 9 9 � C (dec.). ^ NMR (300.13 MHz, CeDe): 6 0.35 (s, 12H， 
SiMe2), 1.11 (s，18H, SiBu% 2.17 (s，6H, CH3)，6.21 (d, J= 6.9 Hz, 2H，py), 6.47 (br, 
2H，py), 6.69 (dd，J= 4.8 Hz, J= 1.8 Hz, 4H，bipy), 7.13 ( t ,J=7.8 Hz, 2H, py), 8.51 
(dd, J = 4 . 8 H z , J = 1.2 Hz, 4H，bipy). ^ { ^ H } NMR (75.47 MHz, CgDg): 6 -1.90 
(SiMe2), 20.23 (SiCMe3), 24.21 (Me)，27.92 (SiCMe》，109.09, 111.87 (C5H3N), 
121.57 (C10Hi6N2), 137.61 (C5H3N), 145.46, 150.71 (C10Hi6N2), 155.96, (C5H3N) 
(one obscured). : 
Synthesis of [{Cd(2-N(SiBu'Me2)C5H3]^-6-Me)2|2(bipy)], 20. A solution of 
3 
[{Li(L ))2] (1.00 g, 2.20 mmol) in ether (20 mL) was added slowly to a suspension of 
CdCl2 (0.40 g，2.18 mmol) in the same solvent (20 mL) at 0 � C The reaction mixture 
was stirred at room temperature for 3 h., whereupon a solution of 4,4'-bipyridine 
(0.17 g，1.09 mmol) in ether was added. After the addition had been completed, the 
resultant yellowish grey mixture was further stirred at room temperature for 12 h. 
The solution was filtered through Celite. All volatiles were removed in vacuo and the 
residue was extracted with pentane. Upon concentration to ca. 5 mL in vacuo 
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followed by crystallization at room temperature to give compound 20 as yellow 
crystals (Yield 0.44 g, 47%). M.p. 225-228�C (dec.). MS: m/z (%) 165 (18) [M-Cd-
L^-SiBu'Me-bipy]^ H^ NMR (300.13 MHz, CeDe): 5 0.34 (s, 24H, SiMe2), 1.12 (s, 
36H, SiBu), 2.06 (s, 12H, CH3), 6.13 (d，J= 6.6 Hz, 4H，py), 6.53 (d, J= 6 Hz, 4H， 
py)，6.59 (br, 4H, bipy), 7.09 ( t , J = 7 . 8 Hz, 4H, py), 8.32 {d,J= 5.4 Hz，4H, bipy). 
"C{iH} NMR (75.47 MHz, CgDe): 5 -1.99 (SiMe2), 20.33 (SiCMe3), 24.05 (Me)， 
27.84 {SiCMesX 109.24, 111.37 (C5H3N), 121.80 (C10Hi6N2), 138.44 (C5H3N), 
145.60，i5O.39(C10Hi6N2), 155.33, 168.90 (C5H3N). 
Synthesis of [Hg{2-N(SiBu'Me2)CsH3N-6-Me>2], 21. To a stirring suspension of 
HgCl2 (0.30 g, 1.11 mmol) in ether (15 mL) was slowly added a solution of 
[Li(L^)(tmeda)] (0.77 g, 2.23 mmol) in ether (20 mL) at 0 "C. The reaction mixture 
was stirred at room temperature for 12 h. It was filtered, concentrated in vacuo, 
followed by cooling to -30 °C to give compound 21 as white needle-shaped crystals, 
which were washed with cold pentane and dried in vacuo (Yield 0.51 g，72%). M.p. 
129-130�C (dec.). MS: m/z (%) 644 (18) [M]+, 587 (100) [M-BuT, 423, (7) [M-L']+. 
Anal. Found: C, 45.19; H，6.84; N, 8.74%. Calc. For C24H42N4Si2Hg: C, 44.80; H， 
6.58; N, 8.70%. ^HNMR(300.13 MHz, CgDg): 5 0.36 (s, 12H, SiMe2), 1.07 (s, 18H, 
SiBu), 2.16 (s, 6H，CH3), 6.27 (d,J= 6.9 Hz, 2H, py), 6.51 (d，J= 8.1 Hz, 2H, py), 
7.05 (t，J= 7.2 Hz, 2H, py). ' ' C { ^ NMR (75.47 MHz, CgDg): 5 -1.78 (SiMe2), 
20.44 (SiCMe3), 24.20 (Me), 27.53 (SiCM。)，108.17, 112.27, 138.17，155.99，163.85 
(C5H3N). 
Synthesis of [Bfg{N(SiMe3)C9H6N-8>CI], 22. To a stirring suspension of HgCl2 
(0.12 g, 0.44 mmol) in ether (20 mL) was slowly added a solution of 
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[{Li(L^)(Et20))2] (0.27 g，0.46 mmol) in ether (30 mL) at 0 � C . The reaction mixture 
was stirred at room temperature for 12 h. It was filtered and the solvent was removed 
in vacuo. The residue was redissolved in toluene and concentrated to ca 5 mL in 
vacuo to give compound 22 as yellow solids (Yield 0.18 g，65%). M.p. 161-163 °C 
(dec.). MS: m/z (%) 452 (5) [M]+，437 (14) [M-Me]+，201 (100) [M-Hg-Cl-Me]+. 
Anal. Found: C, 32.83; H, 3.68; N, 6.31%. Calc. For C12H15N2SiHgCl: C, 31.92; H， 
3.33; N, 6.21%. H^ NMR (300.13 MHz, CgDe): 5 0.30 (s, 9H，SiMe3), 6.67 (dd,J = 
8.1 Hz, J= 4.2 Hz, IH，qui), 6.76 (dd,J= 0.9 Hz, J= 7.2 Hz, IH，qui), 7.00 (dd, J = 
0.9 Hz, J= 6.9 Hz, IH，qui), 7.23 (t, J= 7.8Hz, lH, qui), 7.48 (dd, J= 1.5 Hz, J= 6.6 
Hz, lH, qui), 8.01 (dd, J= 1.8 Bz,J= 2.4 Hz, lH, qui). ^ ( ¾ NMR (75.47 MHz, 
CeDe): 6 2.03 (SiMe3), 114.00, 114.69，120.95, 121.56，130.35，138.36, 138.78， 
144.97，148.90 (CgHgN). 
Synthesis of [Hg{N(SiBu'Me2)C9H6N-8>2], 23. To a stirring suspension 0fHgCl2 
(0.14 g, 0.52 mmol) in ether (20 mL) was slowly added a solution of[{Li(L^))3] (0.27 
g, 0.34 mmol) in ether (30 mL) at 0 � C . The reaction mixture was stirred at room : 
temperature for 12 h. to give a yellow cloudy solution. The solution was filtered and 
the solvent was removed in vacuo. The residue was redissolved in toluene and 
concentrated to ca. 5 mL in vacuo to give compound 23 as yellow crystals (Yield 0.29 
g，78%). M.p. 216-218 °C (dec.). MS: m/z (%) 716 (2) [M]+, 659 (10) [M-Bu^, 459 
(5) [M-LY, 200 (100) [M-Hg-L^-BuT- Anal. Found: C，50.58; H，5.96; N, 7.66%. 
Calc. For C30H42N4Si2Hg: C, 50.36; H，5.92; N, 7.83%. H^ NMR (300.13 MHz, 
CeDg): 6 0.58 (s, 12H, SiMe2), 1.20 (s，18H, SiBu)，6.51 (dd, J= 4.2 Hz，/= 8.4 Hz, 
IH，qui), 6.80 (dd, J= 0.9 Hz, J= 6.9 Hz, 2H, qui), 7.36 (t，J= 8.1 Hz, 2H, qui), 7.49 
(m, 4H, qui), 7.94 (dd, J= 1.5 Bz,J= 2.4 Hz, 2H, qui). ^¾(¾} NMR (75.47 MHz, 
92 
CeDe): 5 0.271 (SiMe2), 21.35 (SiCMe3), 28.57 (S1CMe3), 113.25，116.83，120.66, 
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CHAPTER 3. SYNTHESIS AND STRUCTURES OF 
COPPER AND SILVER(I) AMIDO 
COMPLEXES 
3.1 INTRODUCTION 
3.1.1 Overview of Transition Metal Amides 
Before the 80's, amido chemistry of the late transition metals has received less 
attention and there is a paucity of structural information. Some authors have pointed 
o u t t h a t 7 i - b o n d i n g via d o n a t i o n f r o m l o n e p a i r o f e l e c t r o n s o f t h e a m i d e s m o i e t y t o 
the metal d orbitals is less likely in the late transition metals since they have a greater 
number of c/-electron. Moreover, the use of less bulky alkylamide ligands such as 
NMe2, NEt2, and NPh2 rendered the preparation of transition metal amides difficult to 
1 0 
be carried out.“ 
To data, a large number of late transition metal amides have been synthesized 
3 
and reported. Interests on these compounds may be attributed to the studies of the 
weak metal nitrogen bonds. They are relatively weak when compared with metal-
•i 
halide or metal-alkyl bonds and thus M-N bonds exhibit unusual reactivities such as ‘ 
the formation of carbon-nitrogen bond via the insertion of electrophilic molecules/'^ "^ 
1. Bonding 
Three types ofbonding modes, as shown in Scheme 3-1，have been identified 
for deprotonated amines. Structure (I) shows a pyramidal geometry and the nitrogen 
center is sp^ hybridized. The amido donor is bound to a single metal through a a-
bond leaving one electron pair localized on the nitrogen. Structure (H) shows a 
planar coordination geometry and the nitrogen center is sp^ hybridized either by 
donation of an electron pair to the metal or to the substitutents on nitrogen. Structure 
99 
(ni) shows the bridging mode of metal amides and the amido ligand is sp^ 
hybridized. Both lone pairs are involved in a-bonding to two separate metal centers.^ 
M N \ > ^ 
h M — N ( � � R V 
I � X / \ 
^ M M 
I n m 
Scheme 3-1 
2. P-Elimination of metal amides 
P-Elimination is a common decomposition pathway for transition metal alkyls. 
It has also been found to be operative for metal amide derivatives, probably due to the 
isoelectronic structures of amide ligands NR2 and alkyl ligands CR3. In the case of an 
amide in Scheme 3-2, P-elimination would generate a 兀-coordinated imine. For 
example, P-elimination of lithium isopropylamide, [LiNH(CHMe2)], generates 
acetone imine, HN=CMe2 and ultimately acetone upon hydrolysis.^ ^ 
r 
H \ < H … … C ) H ^ X = < 
/ 、 ^ ^ ： ： ‘ y \ 
LnM—X ‘ 1 1 •— UM ^ + 
Lnl^  'x X LnM——H 
X = NR, CR2, 0 
Scheme 3-2 
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3.1.2 General Review of Copper Amido Complexes 
The structure of copper amido complexes has attracted much attention in 
recent years. This stems from the widespread application of such complexes in 
biological systems '^^  and materials.^ Copper plays an important role in biological 
systems, where it is mainly bound in metalloenzymes.^ 
The chemistry of the copper amides is relatively less explored when compared 
to organocoppers and copper alkoxides.^^ Only one molecular structure of copper(I) 
amide was reported in a comprehensive review in 1980/ Saegusa and co-workers^^ 丨 
reported the synthesis of a large number of copper dialkylamides through amine | 
exchange with mesitylcopper(I) in 1981. The first molecular structure of a thermally 
stable late transition metal dialkylamide was reported by Power and co-workers, 
(equation 3 - 1 ) , 
C - f - v > 
4CuBr + 4 LiNEt2 • N , \\ J^iT (3-1) 
c � “ > 
) 
In 1987, Floriani and co-workers^ have reported a series of tetranuclear amido 
complexes of copper(I), such as [{CuOsfM^)}& [{CuONKL^Hg)}<]，[{Cu(MeNCH2-
CH2NMe2)}4]，and [{CuPNKCHbCHaNEt�)�]}<]. They were synthesized in moderate 
yields by a metathesis reaction on copper(I) halides with the corresponding lithium 
* 12 
amides. Power et al have also prepared the novel tri- and tetra-meric copper(I) 
amides {Cu[N(SiMePh2)2]h, and {CupsTSiMe2Ph)2])4. Recently, the crystal structure 
of the copper amide [CuN(SiMe3)2]4 has been reported by Maverick and co-workers.^ 
[CuN(SiMe3)2]4 is a tetramer which was prepared by the reaction of CuCl with 
101 
NaN(SiMe3)2 in THF. CuI and CuCl2 have been used as starting materials in the 
original preparation of this compound. ^^  
To date，a lot of binuclear copper(I) complexes have been structurally 
characterized (Scheme 3-3)/ '^^ ^ They are of interest in relation to whether there is 
any metal-metal interaction，particularly with theoretical studies being at odds with 
each other.i7-2G 
n n r ^ I r ^ A 
^ N ^ ' ^ N ^ ^ N ^ ^ ^ N ^ ^N^C(SiMe3). 
I I I I I 
ju Cu Cu C|i cu Cu 
f r N ^ N \ z N > ^ r r ^ v ^ N \ / N ^ ^ ^ 
U N X J U 丨 \ J (Me33i).C N ^ 
H k J 
M e V ^ f^^Me ^ N ^ 
• “ N , � ” 、 广 ； 
CeHiiNC-Cu^N � 1 cl t Ju 
^N-N^ I [ 
^ X < V ^ V / N ^ ^ , N N 
I N I I 
M e - ^ ^ ^ ^ M e k / N ^ i 
1 
Scheme 3-3 
The synthesis of copper(I) amido complexes with the very bulky amido ligand 
and the crystal structures of[{Cu(L^2] have been reported by Raston and co-workers 
• 20 
(equation 3-2). The geometry surrounding the Cu(I) centers is almost linear. 
n jCl 
^ N ^ N S i M e 3 ^ N ^ N S i M e 3 
T / Et2O, r.t.,1h n 7、 
(Et2O)Li Li (OEt2) + CuCI • Cu Cu " - 2 ) 
l/t I 
MeaSiN N ^ - Me3SiN N ^ 
kJ ^ 
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In recent years, a variety of copper(I) compounds have been prepared in 
attempts to mimic the behavior of various metalloproteins,^ "^ '^ '^^ ^ such as the copper-
containing protein particulate methane monooxygenase (pMMO).^ ^ Examples of 
trinuclear copper(I) complexes include [Cu(pi-3,5-Ph2pz)]3,^ ^ {CuPN(SiMePh2)2])3^ ,^ 
[Cu3(2-(3(5)-pz)py)3],24 and [Cu3(py)(2-(3(5)-pz,6-Mepy)3]-0.5py''" (6-Mepy = 6-
methylpyridine) (Scheme 3-4). Examples of copper(I) amido complexes with 
different coordination geometry were summarized in Table 3-1. 
3 
P h ^ y P h Ph.MeSi siMePh. Q f Y ^ ^ 
N - N V I �/ N - N / 
Ph / ^ Ph Cu^ \ u ( f V ^ / U ? 
> = J ”~?C Ph2MeSi ^ / \ /SiMePh2 ^^ "^ =^%^ N , ^ ^ 
C > ^ C u - N ^ / N � C u , < 0 - C u - V 
^ T Ph2Mesi^  siMePh2 � ^ v T 
Ph Ph 、丨、 
Scheme 3-4 
Copper(II) amido complexes have also been studied extensively to mimic the 
1 
.i 
active sites of copper-containing proteins.^ ^ A series of monohydrated copper(n) I 
ft 
amides have been synthesized and structurally characterized by Stephens and co-
26 28 
workers. ‘ In all cases, the copper atom has a distorted square-based pyramidal 
environment with a N4-tetradentate ligand encompassing the base and a water 
molecule occupying the apical site. The average Cu(II)-Namido bond distance and 
Cu(II)-Npyridyi bond distance in these complexes are 1.931 A and 2.031 A, 
respectively. Nakon et al}^ have reported the molecular structure of the heteroleptic 
copper(II) amide Cu(Ci8N3H12)Cl, which is a monomeric and the Cu(II) center is 
bound in a distorted square-planar environment. Examples of these complexes are 
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Scheme 3-5 
3.1.3 General Review of Silver(I) Amido Complexes and their Derivatives 
Within the realm of silver(I) chemistry, only a few amido complexes were 
structurally characterized/ This may be due to their thermal stability and 
susceptibility to photolytic decomposition.^ ® Some examples of silver(I) amides are 
listed in Table 3-2. The structures of {Ag[^i-N(SiMb)2])4 and [{Ag[^i-lf^CMe2-
(CH2)3CMe2])4] have recently been reported by Lappert and co-workers.^ ^ They were 
prepared by metathetical exchange reaction between the Sn[N(SiMe3)2]2 or 
SnP^CMe2(CH2)3CMe2]2 and silver cyanate (equation 3-3 and 3-4). 
Sn[N(SiMe3)2]2 + 2 AgCNO Et2Q r.t., • • ^^ ^ {Ag[N(SiMe3M4 (3.3) 丨 
Sn[NCMe2(CH2)3CMe2]2 + 2 A g C N O Et2〇’「丄，• > i/4 [{Ag[_e2(CH2)36Me2n4] (3-4) 
A tetranuclear silver(I) amido complex [{Ag(L^))4] was reported by Raston 
20 
and co-workers. This silver(I) amide was formed by the reaction of silver nitrate 
with a stoichiometric amount of[{Li(L^))2] in THF (equation 3-5). 
j f l 
r ^ ^N^NSiMe3 
• ^ N NSiMeo / / | 
1 / 1 W , ^ A g ^ - _ L /iMe3 
9 J / . , , ,,^  THF,-78°C, 30 min V=< ： j N 
Y 4 - 3 ^ ” 〜 」 力 （ 3 - 5 ) 
M e 3 S i ( N y Me3Si I Z r 
U " ^ ^ ' W 105 
Binuclear silver amido complexes have attracted increasing attention over the 
past few years due to their metal-metal interaction. ^ '^^ ^ Examples of a few binuclear 
silver(I) amides which include, [Ag2(PhNNNPh)2], [Ag2(PhNCHNPh)2], and 
[Ag2{CHONTC6EUMe-4)2}2] were shown in Scheme 3-6/^ '^ '^^ ^ 
a,�X^ aAi5 M e U N ^ N 0 M e 
I I I I I I 
Ag Ag Ag Ag Ag Ag 
a � ; � a V ^ Meiy�;^Me 
Scheme 3-6 
Silver(I) complexes with both amido and tertiary phosphine ligands are rare. 
Triphenylphosphine, is a quite bulky ligand, which partly dictates the type，stability, 
and structure of complexes that are formed. Relatively few examples of structurally 
characterized compounds with an N-Ag-N unit are known, except the very recently 
i 
reported complexes such as [Ag2(pz)2(PPh3)2], [Ag2(pz)2(PPh3)3],^ ^ [Ag(l,2,3- ； 
L)(PPh3)2]00, and [Ag(l,2,4-L)(PPh3)2]00^^ where pz, l，2，3-L, and 1,2,4-L are pyrazole, 
1,2,3-triazole, and 1,2,4-triazole ligands, respectively. The latter two silver 
complexes are helical polymers, which have been characterized by single-crystal X-
ray diffraction (Scheme 3-7). 
冬合务邊<£恶 




Table 3-2. Some Representative Examples of Silver(I) Amides.  
Compound Method ofPreparations References 
AgCNHCMe:NH) A ^ 
A g _ C O M e ) B 36 
AgONHCOMe.2NH3) B 36 
Ag(NPhCOMe) B 36 
AgONfPhCOMe-NHs) B 36 i 
Ag(NPhCN) A 37 
(AgNCO)3 C 38 
(AgNCO)2(HNCO) C 38 
(AgNCO)(HNCO)2 C 38 
AgOSnPhCOMe) B 39 
AgONPhCOMeNH3) B 39 
MethodA: Transmetallation, which may be salt elimination or metathetical exchange. 
Method B: Transamination. 
Method C: Reactions of amines with metal-halides, -oxides, -sulphides, or ~oxyanions. 
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3.2 RESULTS AND DISCUSSION 
3.2.1 Synthesis of Homoleptic Copper(I) Amido Complexes 
The homoleptic copper(I) amides [{Cu(L^))2] (24) and [{Cu(L^))3] (25) were 
prepared in good yields by the reaction of anhydrous CuCl with an appropriate 
lithium amido complex (Scheme 3-8). 
fi^ 
J J^  ^ ^N NSiBuW2 
^ N NSiBu^ Me2 丄 
\ / EtoO f 
Li + CuCl ——^ • Cu Cu 
八 2 5 � C , 6 h丨 丨 
\ _ / Me2BufeiN^N^ 
3 X J 
24 
j 
CQ Op 丨 
^^ ^NSiBu^ Me2 ^^^NSiBu'Me2 
, Z U L ^ - CuCl Et2O • Z 、 u - " 9 ^ ^ 
M e , B ^ C ^ \ N l � 25�C’12h M e , B u ^ N C ^ / ^ 
f > ^ ^ ^ Y V 0 - ^ W i 
\ = ^ ^ Me2Bu(si [ | ^ \=4^^ Me2Bu^ si y ^ I 
8 25 
Scheme 3-8 
Treatment of CuCl with one equivalent of 3 afforded the binuclear complex 
24, which is an extremely air-sensitive, yellowish crystalline compound. The studies 
of binuclear copper(I) amido complexes have attracted much attention in recently 
years. In the absence of chelating ligands, or with sterically less demanding ligands, 
copper(I) amides generally exist as higher aggregates such as [Cu4(MeNNNMe)4]?-
2,40 
Compound 8 reacted readily with CuCl in ether to give the trinuclear complex 
25. The reaction was performed by treating a solution of 8 in ether with a suspension 
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solution of CuCl in the same solvent，at 0 °C followed by stirring at room temperature 
for a further 10 h. The reddish brown solution so obtained was filtered and 
concentrated to give 25 as reddish brown crystals. Compound 25 is very soluble in all 
hydrocarbon solvents. Data from elemental analysis are consistent with the formula 
[Cu{N(SiBu^Me2)C9H6N-8)]3. UV-vis spectrum of 25 showed a charge-transfer or 
ligand-ligand transition at 355 nm (e = 0.2 x 10^  M'^ cm"^ ) is presence. Single crystals 
of 25 suitable for X-ray analysis were obtained from ether. Table 3-3 summarizes 
some of the physical properties of compounds 24 and 25. 
Tabie 3-3. Some Physical Properties of Compounds 24 and 25. 
.i _l 
Compound Yield (%) Color m.p. ("C) i, 
I 
I 
24 62 Yellow crystals 125-127 (dec.) 
25 73 Reddish brown crystals 178-181 (dec.) 
It is noteworthy that the trinuclear copper clusters functioning in the 
oxygenase mode have not been unambiguously characterized. However, the active 
site of the particulate methane monoxygenase (pMMO) have been intensively studied 
* 22 
in recent years. Based on the data from quantitative EPR, a ferromagnetically 
coupled (S = 3/2) trinuclear copper cluster has been proposed to exist in "as-isolated" 
pMMO. Moreover, the copper content in "as-isolated" pMMO usually remains high 
22 
at Cu(I) level. Therefore, our current compound 25 may be potentially served as a 
model compound for the pMMO. 
109 
3.2.2 Reaction of [{Cu(L^2] (24) with ArSH and Dioxygen 
The chemistry of copper complexes containing thiolate and 7V-donor ligands 
has attracted much attention. Some of these compounds are good models for the 
metal centers of copper-containing enzymes.^^ Recently, Kaim and co-workers^^ 
reported the molecular structure of [(tmphen)Cu(SMes)] and [(tmphen)Cu(SDpp)] 
where tmphen，SMes and SDpp are 3，4，7,8-tetramethyl-l，10-phenanthroline，2,4,6-
treimethyl- and 2,6-diphenyl-thiophenol, respectively. 
The reaction of [{Cu(L^))2] (24) with the bulky thiol ArSH has been studied. 1 
！ 
The major product of the reaction has been isolated and characterized by H^ NMR to 'i 
be [Cu(SAr)]2. i 
The reaction of[{Cu(L^))2] (24) with dioxygen has also been studied. During i 
the course of the experiment, the color of the solution changed from pale yellow to I 
dark brown. Although a black solid has been isolated, it was insoluble in ether or 
hydrocarbon solvents. Attempts to characterize the solid by H^ NMR spectroscopy 
was unsuccessful due to the limited solubility of this compound in common solvents. 
i 
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3.2.3 Synthesis of Homoleptic Copper(H) Amido Complexes 
The complexes [Cu(L^)2] (26) and [Cu(L^)2] (27) were prepared through the 
metathetical reactions of anhydrous CuCl2 and an appropriate lithium amides 
(Scheme 3-9) n 
- ^ ^ N NSiBu'Meo 
, 3 . \ i 
/ Et2O, 25。C / V 
/ Me2Bu'SiN^ ^^ ^^ ^^ |^ ^ 
CuCI2 ( 
\ 26 
\ [{Li(L2)(EkO)h] , , 
^ ‘ J o ' o ' 一 [Cu{N(SiMe3)CgH6N-8)2] 







Treatment of anhydrous CuCl2 with two equivalents of an appropriate lithium 
amide afforded the monomeric compound 26, as deep blue crystals, in 60% yield. It 
i 
is extremely air-sensitive and very soluble in polar solvents. Crystals suitable for X-
I 
ray determination were obtained from toluene. 
Compound 27 was isolated as a reddish brown solid in modest yield (48%) 
r\  
from the reaction of anhydrous CuCl2 with [{Li(L )(Et20))2] in ether. It is very high 
soluble in all hydrocarbon solvents. It has been characterized by mass spectrometry 
and elemental analysis. Attempts to obtain crystals suitable for single X-ray analysis 
were unsuccessful. Table 3-4 summarizes some of the physical properties of 
compounds 26 and 27. 
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Table 3-4. Some Physical Properties of Compounds 26 and 27. 
Compound Yield (%) Color m.p. ( "C) 
26 60 Deep blue crystals 13 9-140 (dec.) 
27 48 Brown solids 177-178 (dec.) 
3.2.4 Attempted Reaction of CuCh with [{Li(L^3] (8) 
Attempts to synthesize copper(II) amido complexes by the reaction of CuCl2 
with [{Li(L4))3] (8) were unsuccessful. Only a black solid has been isolated and 
remained uncharacterized. 
3.2.5 Attempted Reaction of [{Cu(L^)>2] (24) with ArSH 
Attempted reaction of [{Cu(L^))2] (24) with the bulky thiol ArSH in hexane 




3.2.6 Synthesis of Silver(I) Amido Complexes 
The synthesis of homoleptic silver(I) amide [{Ag(L^))4] (28) is shown in 
equation (3-6). Treatment of silver nitrate with a stoichiometric amount of 
;Li(L^)(tmeda)] (3) in THF at -78 X , in the absence of light, gave compound 28 as 
colorless needle-shape crystals in 65% yield. Compound 28 decomposed slowly in 
solution at room temperature, but is stable at -30 °C. However, it is stable, in its solid 
state, at ambient temperature for days. The structure of 28 has been determined by X-
ray diffraction studies. 
n 
^ ^ ^ N NSiBu'Me2 
J j f j ^ Me2Bu'Si / \ 
^r^NSiBu'Me2 N - ^ A g - - " A g , , ^ %=v 
Y AgNO3, THF • W \ \ N > I 
/ V -78 °C, 3 0 m i , ^ = y ^ ^ ^ A g . - - - A g . (3-6) 
> \ NC \ / SiBu'Ms2 
^~^ Me2Bu'SiN N ^ 
3 X J 
28 
i 
Reaction of 28 with four equivalents of triphenylphosphine in hexane at room 
temperature afforded a heteroleptic siIver(I) complex [Ag(PPh3)(L^)] (29), which 
exists as a white solid, in 42% yield (equation 3-7). The compound is sparingly 
soluble in hexane and ether. It is light-sensitive, a common feature of most silver 
complexes. Compound 29 has been characterized by ^ , ^^ C, and ^^ P NMR 
spectroscopy and elemental analysis. Attempts to obtain good quality crystals of 
compound 29 for X-ray analysis has been unsuccessful. Table 3-5 summarizes some 
of the physical properties of compounds 28 and 29. 
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Hexane i~~^ ： i 
28 + 4PPh3 25°C 12h> [Ag(PPh3){2-N(SBuWe2)C^H3N-6-Me}] (3_7) 
29 
Table 3-5. Some Physical Properties of Compounds 28 and 29. 
Compound Yield (%) Color m.p. ( "C) 
28 65 Colorless crystals 126-128 (dec.) 
29 42 White crystals 155-158 (dec.) 
3.2.7 Attempted Reaction of AgNO3 with [{Li(L^)>3] (8) 
！ 
Attempt to synthesize silver(I) complex with the aminoquinoninato ligand ；丨 
PNT(SiBu^Me2)C9H6N-8] were unsuccessful. The reaction of AgNO3 or AgBF4 with 
the lithium amide, [{Li(L^)|3] (8) in THF gave a dark brown solution. Only a dark 




3.2.8 Physical Characterizations of Compounds 24-29 
Compounds 24-29 were characterized by mass spectrometry, ^H, ^^ C, and ^^ P 
(for 29) NMR spectroscopy, UV-vis spectroscopy (for 25)，and elemental analysis. 
1. NMR Spectra: 
The iH and ^^ C NMR spectral data for compounds 24，25, 28, and 29 were 
summarized in Table 3-6. 
1 1 o 
Only one set of H and C NMR signals has been recorded for 24 and 28, 
indicating that the two aminopyridinato ligands in both compounds are chemically 
_«« 1 1 o 
equivalent. Three sets of signals have been observed on the H and C NMR spectra 
of compound 25 which suggest that three sets of diastereomers may exist in solution. 
The structures of these stereoisomers are shown in Scheme 3-10. Among the six 
stereoisomers, a，b，and c are diastereomers, and so are d, e, and f. Stereoisomers a 
and d，b and e, c and f are three sets of enantiomers and NMR signals due to each set 
of these enantiomers should be equivalent. This accounts for the three sets of ^ and 
i3c NMR signals that have been observed. Only 24 signals on the ^^ C NMR spectrum j 
of25 have been observed, probably due to overlapping of some of the signals. 
fPKi (T^^ iOi 
\f \r \r 
Cu Cu Cu f \ f \ f \ 
^Cu--Cu^ .Cu--Cu^ >Cu--Cu 
c T / ^ 沙 9 c 7 \ > 
a b c 
(T^^ Ovj i^M 
V V V 
Cu Cu Cu 
f \ f \ f \ ,^^ ^^^^ 
Cu--Cu^ Cu--Cu^ Xu--Cu (Oj = l f ^ O 
^ ^ ^ V > C ^ ^Ye.Me. 
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Compounds 26 and 27 are paramagnetic. The ^ NMR signals of 26 are 
broad and exhibits significant downfield shift. The signals have been assigned on the 
basis oftheir relative intensities. No H^ NMR signals have been observed in the case 
ofthe compound 27，owing to the broadness of the resonance signals. 
In the H^ NMR spectrum of compound 29，broad signals were observed for the 
aryl photons of the phosphine ligand. A singlet signal at 11.85 ppm was recorded for 
compound 29. Table 3-7 shows the ^^ P NMR data for a number of silver-phosphine 
complexes for comparsion. 
Table 3-7. ^^P{^ H} NMR Spectral Data (ppm” for Compound 29. 
Compounds 6 (ppm) References 
" ^ i T ^ This work 
[AgCl(PPh3)] 4.55 34 
[AgCl(PPh3)] 7.01 34 
[Ag(im)(PPh3)3] 3.71 34 
[Ag2(pz)2(Ph3)2] 9.87 33 
[Ag2(pz)2(Ph3)3] 6.13 33 
[Ag(l,2,3-L)(PPh3)2]00 6.48 34 ' 
[Ag(l,2,4-L)(PPh3)2]00 4.84 34" 
a: 161.90 MHz’ in C^Ds, chemical shifts measured are referenced externally to 85% H3PO4. 
b: 161.70 MHz’ in CDCl3, chemical shifts measured are referenced externally to 25% H3PO4. 
2. Mass Spectra: 
The mass spectra of metal amides 24, 26，and 27 (E.I. 70 eV) showed the 
presence of their parent peak [M]+，whilst for compounds 25 and 28, only their 
molecular fragments have been observed. It may due to the high molecular mass of 
compounds 25 and 28. 
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3. UV-vis Spectra: 
Compound 25 shows UV-vis bands: at [^ax (nm), 8 (M'^ cm'^ ) in parentheses； 
355 (0.2 X 10¾ 256 (1.2 x 10 )^, and 215 (1.0 x 10 )^. These are assigned either to 
change-transfer or ligand-ligand band. 
4. Cyclic Voltammogram: 
The cyclic voltammetry of compound 25 has been studied. All potentials were 
measured using THP as solvent, tetrabutylammonium tetrafluoroborate as the 
supporting electrolyte, and were internally referenced to the ferrocemium-ferrocene 
couple. The cyclic voltammogram of 25 shows an irreversible oxidation peak with 
Epa - 0.83 V (at 100 mVs]) (Ep" = anodic peaks potential). 
No evidence of oxidation or reduction was observed for compounds 24 and 26 
down to the limits ofbackground decomposition. 
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3.2.9 Molecular Structures of Compounds 24，25，26，and 28 
1 • The molecular structure of [Cu{2-N(SiBu'Me^C5H3N-6-Me}]2 (24) 
A perspective view of the molecule with the numbering scheme is shown in 
Figure 3-1. Selected bond distances (A) and bond angles ( � ) are given in Table 3-8. 
The structure of compound 24 consists of discrete binuclear molecules in a 
monoclinic unit cell. The coordination geometry of each Cu center is approximately 
linear. Each amido ligand bridges the two copper centers in an A ,^A ,^-bridging fashion. 
The Cu-Namido bond distances of 1.8875(16) and 1.8876(15) A in 24 are 
s i m i l a r t o t h o s e o f 1 . 8 7 5 ( 4 ) a n d 1 . 8 8 7 ( 4 ) A i n [ { C u ( L ^ ) ) 2 ] , ^ ^ 1 . 8 9 0 A ( a v e r a g e ) i n 
[Cu2{PhC0^fSiMe3)2h]43, and 1.886 and 1.859 A in [Cu2{CHCNC6H4Me-4)2}2]/^ 
although electron pairs on the amido ligand are delocalized on both nitrogen centers. 
The Cu-Namido bond distance in [Cu4C^t2)4f (1.904(3) A) and [CuN(SiMe3)2]/ 
(average 1.920(8) A) are slightly longer than that of24. The Cu-NpyHdyi bond distance 
of 1.9065(15) A in 24 is similar to those reported for the related compounds, such as 
1 . 9 0 2 ( 4 ) a n d 1 . 9 0 3 ( 4 ) A i n [ { C u ( L ^ ) ) 2 ] , ' ' a n d 1 . 9 1 0 ( 3 ) A i n [Cu2{2-C(SiMe3)2-
C5H4N)2].i5 They are also typical for mononuclear two-coordinate species containing 
pyridine type ligand. 
The N(l)-Cu-N(2A) angle of 174.67(7)�in 24 is similar to the corresponding 
angles of 174.0。，175.9。，and 174.5�in [{Cu(L^))2],'' [C^IPhC^NSiMegM?]，and 
[Cu2{CHOSFC6H4Me-4)2h]/7 respectively. 
The metal-metal distances are of interest with respect to whether there is any 
interaction between the formally ^sf^ centers. The Cu...Cu distance in 24 is 2.4149(7) 
A which is similar to that of 2.420(1) A in [{Cu(L^))2],^ ^ and 2.425 A in 
[Cu2{PhC(NSiMQ)2)2]43 It is slightly shorter than that of 2.497 A in 
[Cu2{CH(NC6H4Me-4)2}2],'' and 2.45(2) A in [Cu2(PhNNNPh)2]." However, it is 
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significantly shorter than that of2.6854 A in [CuN(SiMe3)2]/ It is believed that the 
amido ligand in its bridging mode can force the metal centers into close proximity 
resulting in metal-metal interaction. It is believed that Cu-Cu bond is unlikely to be 
existing in 24 Cotton et al}^ reported that no M-M bond exists in the copper(I) alkyl 
complex [C'U2{2-C(SiMe3)2C5H4l^h], which has a shorter Cu-Cu distance of 
2.412(1)A. 
Table 3-8, Selected Bond Distances (A) and Angles (。）for Compound 24. 
[Cu{N(SiBu'Me2)C5H3^^-6-Me)]2 (24) 
Cu-N(2A) 1.8875(16) Cu-N(l) 1.9065(15) 
Cu(A)-N(2) 1.8876(15) Cu-Cu(A) 2.4149(7) 
Si-N(2) 1.7347(18) Si-C(7) 1.875(2) 
Si-C(8) 1.867(2) Si-C(9) 1.888(3) 
N(2A)-Cu-N(l) 174.67(67) N(2A)-Cu-Cu(A) 87.02(6) 
N(l)-Cu-Cu(A) 86.76(5) Q l ) - N " - C u 117.99(13) 
q;i)-N(2)-Cu(A) 119.11(13) Si-N(2)-Cu(A) 112.77(9) 
N(2)-Si-C(7) 116.76(10) N(2)-Si-C(8) 106.69(10) 

























































































2. The molecular structure of[Cu{N(SiBu^Me2)C9H6N-8}]3 (25) 
The molecular structure of compound 25 has been confirmed by the X-ray 
structural analysis. Projection of the molecule with the atom numbering scheme is 
shown in Figure 3-2. Selected bond distances (A) and angles ( � ) are listed in Table 3-
9. Compound 25 is a trinuclear copper(I) amido complex. It consists of discrete 
molecule in a triclinic space group P1. Each amido nitrogen bridges two copper 
centers. Coordination of a quinolinic nitrogen completes a trigonal planar geometry 
around each copper center. 
T h e C u - N a m i d o b o n d d i s t a n c e o f l . 9 9 6 A i n 2 5 i s l o n g e r t h a n t h a t o f 1 . 8 8 1 A i n 
[Cu3(2-(3(5)-pz)py)3],24 and 1.89(4) A in [Cu3(py)(2-(3(5)-pz,6-Mepy)3]-0.5py.''^ 
T h e Cu-Nquinoiyi d i s t a n c c o f 2 . 1 1 8 A i n 2 5 i s s l i g h t l y l o n g e r t h a n t h a t f o u n d i n t h e o t h e r 
structurally authenticated copper(I) amido complexes, such as 1.993(7)-2.006(7) A in 
[Cu6(L/)4Cl2],2o and 1.933(9)-2.013(8) A in [Cu6(L^)4Br2].'' However, it is 
significantly shorter than that of 2.400(30) A (average) in [Cu3(py)(2-(3(5)-pz,6-
Mepy)3].0.5py.22a 
The C u - C u distance of2.583 A (average) in 25 are similar to that of2.620 A 
( a v e r a g e ) i n [ C u 6 ( L ^ ) 4 C l 2 ] , ^ ^ a n d 2 . 6 1 2 A ( a v e r a g e ) i n [ C u 6 ( L i ) 4 B r 2 ] . 2 0 H o w e v e r , it is 
much longer than that of 24. 
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Table 3-9. Selected Bond Distances (A) and Angles Q for Compound 25. 
[Cu{N(SiBu'Me2)C9H6N-8)]3 (25) 
Cu(l)-N(6) 1.978(3) Cu(l)-N(2) 2.045(3) 
Cu(l)-N(l) 2.126(3) Cu(l)-Cu(3) 2.5411(9) 
Cu(l)-Cu(2) 2.6768(9) Cu(2)-N(2) 1.944(3) 
CuC2)-N(4) 2.075(3) Cu(2)-N(3) 2.080(3) 
Cu(2)-Cu(3) 2.5325(10) Cu(3)-N(4) 1.934(2) 
Cu(3)-N(6) 2.003(3) Cu(3)-N(5) 2.149(3) 
Si(l)-NC2) 1.733(2) Si(l)-C(10) 1.829(4) 
Si(2)-N(4) 1.759(2) Si(l)-C(ll) 1.900(4) 
Si(3)-N(6) 1.747(3) Si(2)-C(26) 1.833(5) 
Si(l)-C(12) 1.898(4) Si(2)-C(27) 1.902(4) 
Si(2)-C(25) 1.879(4) Si(3)-C(40) 1.869(3) 
Si(3)-C(41) 1.872(4) Si(3)-C(42) 1.896(4) 
N(6)-Cu(l)-N(2) 146.37(12) N(6HMl)-N(l) 130.73(10) 
N(2)-Cu(l)-N(l) 82.36(10) N(2)-Cu(2)-N(4) 146.39(11) 
N(2)-Cu(2)-N(3) 130.66(11) N(4)-Cu(2)-N(3) 82.31(11) 
N(4)-Cu(3)-N(6) 157.65(12) N(4)-Cu(3)-N(5) 115.81(12) 
N(6)-Cu(3)-N(5) 82.44(11) Cu(3)-Cu(l)-Cu(2) 58.00(2) 
Cu(3)-Cu(2)-Cu(l) 58.31(3) Cu(2)-Cu(3)-Cu(l) 63.69(3) 
N(2)-Cu(l)-Cu(2) 103.88(9) N(l)-Cu(l)-Cu(3) 134.82(7) 




































































i. The molecular structure of [Cu{2-N(SiBu'Me2)C5Hsf^-6-Mej2] (26) 
The molecular structure of compound 26 with the atom numbering scheme is 
shown in Figure 3-3. Selected bond distances (A) and angles ( � ) are listed in Table 3-
11. Compound 26 crystallizes in a monoclinic crystal system with the space group 
C2. There are two independent monomeric molecules in the asymmetric unit, which 
have the same configuration. Each Cu atom is bound by two anionic bidentate amido 
ligands in an A/;#-chelating fashion. Each Cu center exhibits a distorted square 
planar coordination geometry. 
The Cu-Namido bond distance of 1.937 A (average) in 26 is similar to that 
found in the other structurally authenticated Cu(II) amides, such as 1.928(8) A in 
[Cu(/ram-bpch)H20]H20,27 1.933(8) A in [Cu(cw-bpch)H2O]H2O,^' 1.933(2) in 
[Cu(bpb)H2O],'' and 1.935(2) A in Cu(Ci8N3H12)Cl.'' The Cu-Npyndyi bond distance 
of2.090 A (average) in 26 is somewhat longer than that observed in the compounds 
[Cu(&a">s-bpch)H20]H20,27 [Cu(cw-bpch)H2O]H2O,^^ and [Cu(bpb)H2O]^' which 
have Cu-Npyridyi distance in the range 2.023(2)-2.044(8) A. It is significantly longer 
than that of 1.984 A (average) in Cu(Ci8N3H12).^ ^ The chelating angle N(l)-Cu(l)-
N(2) of the amido ligand in the four-member coordination ring is 64.20(13)°. 
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Table 3-11. Selected Bond Distances (A) and Angles (°) for Compound 26. 
[Cu{2-N(SiBu'Me2)C5H3N-6-Me)2] (26) 
Molecule I Molecule II 
Cu(l)-N(2) 1.866(3) Cu(2)-N(4) 2.007(2) 
Cu(l)-N(lA) 2.089(2) Cu(2)-N(4A) 2.007(2) 
Cu(l)-N(2A) 1.866(3) Cu(2)-N(3) 2.091(3) 
Cu(l)-N(l) 2.089(2) Cu(2)-N(3A) 2.091(3) 
Cu(l)-C(5) 2.512(3) Cu(2)-C(13) 2.404(3) 
Cu(l)-C(5A) 2.512(3) Cu(2)-C(13A) 2.404(3) 
S i � - N ( 2 ) 1.806(4) Si(2)-N(4) 1.688(3) 
N(2)-Cu(l)-N(2A) 165.7(2) N(4A)-Cu(2)-N4 159.58(16) 
N(2)-Q<l)-N(lA) 120.93(13) N(4A)-Cu(2)-N(3A) 70.19(10) 
N(2A)-Cu(l)-N(lA) 64.20(13) N(4)-Cu(2)-N(3A) 116.39(10) 
N(2)-C^;i)-N(l) 64.20(13) N(4A)-Cu(2)-N(3) 116.39(10) 
N(2A)-Cu(l)-N(l) 120.93(13) N(4)-Cu(2)-N(3) 70.19(10) 
N(lA)-Cu(l)-N(l) 143.18(16) N(3A)-Cu(2)-N(3) 145.36(18) 















































































4. The molecular structure of[Ag{2-N(SiBu'Me2)C5H3k-6-Me}]4 (28) 
The molecular structure of compound 28 has been determined by X-ray 
diffraction studies. The structure with the atom numbering scheme is shown in Figure 
2-4. Selected bond distances (A) and angles ( � ) are given in Table 3-12. Compound 
28 crystallizes as a tetramer, in a tetragonal space group of P4. There are two 
independent tetrameric molecules, which have the same configuration. The ligands 
span the metal centers in a head-to-tail fashion, with each ligand acting in an N’N’-
bridging manner. 
A few comparative studies dealing with tetranuclear silver species have been 
r e p o r t e d i n t h e l i teratures.^^'^^ T h e k % " ' k % d i s t a n c e ， 2 . 8 6 3 3 A ( a v e r a g e ) i n 2 8 i s 
short, presumably as a consequence of the requirements of the amino ligand and some 
metal-metal interaction. In [{Ag(L^))4],^ ^ the A g � A g distance of3.006(l)-3.164(l) 
A is significantly longer than that of 28. However, much shorter Ag…Ag distance is 
f o u n d i n d i m e r i c a m i d e s p e c i e s s u c h a s 2.669(1) A i n [Ag2(PhNNNPh)2],^^ a n d 
2.705(1) A in [Ag2{CRQ<iC6H4Me-4)2}2].^ ^ An even shorter A g � A g distance of 
2.654(1) A h a s b e e n r e p o r t e d f o r t h e d i m e r i c a l k y l [ A g { C ( S i M ^ ) 2 C y H U I ^ h ] . i 5 
The N-Ag-N angles of 162.94(7) A and 162.42(7) A in 28 are similar to that 
of 169.3(2) A and 171.2(2) A in [{Ag(L^)|4]'' The N-Ag-N angles of 178.6(2) A and 
1 7 8 . 1 ( 2 ) A i n [ A g N ( S i M e 3 ) 2 ] / ^ a r e m u c h g r e a t e r t h a n t h a t i n 2 8 . T h e A g - N a m i d o b o n d 
distances of2.124(2) and 2.106(2) A in 28 are slightly longer than that of 2.099(5) 
and 2.097(4) A in [{Ag(L^))4].^ ^ They are similar to that of2.116(5) and 2.094(5) A 
in the binuclear complex [Ag2{CHONC6H4Me-4)2h].17 In addition, the Ag-Namido 
distances in 28 are longer than those in the trinuclear species 2.08(1)-2.09(1) A in 
[Ag3(M-L)3] (L = 3,5-diphenylpyrazole).44 The Ag-Npyridyi bond distances of 2.143(3) 
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and 2.155(2) A in 28 are similar to that of2.140(3) and 2.169(6) A in [{Ag(Li))4]^ 
and 2.160(5) A in the alkyl metal species [Ag2{2-C(SiMe3)2C5H4l^)2]/^ 
Table 3-12. Selected Bond Distances (A) and Angles (。）for Compound 29. 
[Ag{2-N(SiBu'Me2)C5H3N-6-Me)]4 (29) 
Molecule I Molecule II 
Ag(l)-N(2) 2.124(2) Ag(2)-N(4) 2.106(2) 
Ag(l)-N(lA) 2.143(2) Ag(2)-N(3A) 2.155(2) 
Ag(lB)-N(l) 2.143(2) Ag(2B)-N(3) 2.155(2) 
Ag(l)-Ag(lA) 2.8630(4) Ag(2)-Ag(2B) 2.8635(4) 
Ag(l ) -Ag( lB) 2.8630(4) Ag(2)-Ag(2A) 2.8635(4) 
N(2)-Si(l) 1.728(2) Si(2)-N(4) 1.731(2) 
N(2)-Ag(l)-N(lA) 162.94(7) N(4)-Ag(2)-N(3A) 162.42(7) 
N(lA)-Ag(l)-Ag(lA) 81.46(5) N(4)-Ag(2)-Ag(2B) 77.03(5) 
N(lA)-Ag(l)-Ag(lB) 117.94(4) N(3A)-Ag(2)-Ag(2B) 118.50(4) 
N(2)-Ag(l)-Ag(lA) 109.59(5) N(4)-Ag(2)-Ag(2A) 110.03(5) 
N(2)-Ag(l)-Ag(lB) 77.20(5) N(3A)-Ag(2)-Ag(2A) 81.53(4) 
Ag(lA)-Ag(l)-Ag(lB) 82.975(5) Ag(2B)-Ag(2)-Ag(2A) 82.970(5) 
q i ) - N ( l ) - A g ( l B ) 115.62(14) C(17)-N(3)-Ag(2B) 118.95(13) 
C(l)-N(2)-Ag(l) 122.99(14) C(13)-N(3)-Ag(2B) 117.92(14) 
C(5)-N(l)-Ag(lB) 119.95(13) C(13)-N(4)-Ag(2) 123.67(14) 





























































































3.3 EXPERIMENTALS FOR CHAPTER 3 
Materials: 
Anhydrous CuCl and CuCb were obtained from Aldrich. Silver nitrate and 
triphenylphosphine were purchased from Acros. All of them were used as received. 
[{Li(L^)(Et20))2] were prepared according to literature procedure.*， 
Synthesis of Compounds: 
Synthesis of [C'u{2-N(SiBu'Me2)C5H3N-6-Me}]2, 24. A solution of [Li(L^)(tmeda)] 
(0.31 g, 3.13 mmol) in ether (20 mL) was added slowly to a suspension ofCuCl (1.09 
g, 3.17 mmol) in ether (15mL) at 0 ^C. After the addition, the reaction mixture was 
stirred at room temperature for 10 h. The resultant yellow solution was filtered 
through Celite and the filtrate was concentrated to ca. 10 mL and stored at - 3 0 � C for 
two days to give compound 24 as yellow crystals (Yield 1.10 g, 62%). M.p. 125-127 
� C (dec.). MS: xn!z (%) 570 (76) [M]+，513 (68) [M-BuT, 434 (92) [M-Cu-Bu^-
CBb]+，391 (84) [M-Cu-SiBu^Mc2]^ Anal. Found: C, 50.19; H, 7.28; N，9.98%. Calc. 
for C 2 4 H 4 2 N 4 S i 2 C u 2 : C, 50.58; H, 7.43; N, 9.83%. H^ NMR (300.13 MHz, CgDe): 5 
0.44 (s, 12H, SiMe2), 1.14 (s, 18H, SiBu% 2.23 (s, 6H, CH3), 5.91 (d, J= 6.9 Hz, 2H, 
py)，6.68 (d, J= 8.7 Hz, 2H, py), 6.83 (dd,J= 1.8 Uz,J= 8.7 Hz, 2H, py). ^ ¾ ( ¾ 
NMR (75.47 MHz, CgDg): 5 -0.62 (SiMe2), 20.51 (SiCMe3), 26.39 (Me)，28.21 
(SiCMesl 109.04, 115.23, 137.33，154.79，171.60 (C5H3N). 
Synthesis of [Cu{N(SiBu'Me2)C9H6N-8>]3, 25. To a stirred suspension of CuCl 
(0.27 g，2.73 mmol) in ether (15 mL) at 0 ®C was slowly added a solution of 
[{Li(L^))3] (0.72 g，2.73 mmol) in ether (20 mL). The reaction mixture was stirred at 
room temperature for 12h. The resultant brown cloudy mixture was filtered and 
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concentrated in vacuo followed by cooling to -30 °C to give compound 25 as reddish 
brown crystals. They were washed with cold pentane and dried in vacuo (Yield 1.92 
g，73%). M.p. 178-181 "C (dec.). MS: m/z (%) 577 (9) [M-2Cu-LY，520 (2) [M-
2Cu-L^-BuT, 463 (12) [M-2Cu-L^-2Bu^]^ 384 (26) [M-3Cu-L^-2Bu^-CH3]^ Anal. 
Found: C，55.80; H，6.59; N, 8.72%. Calc. for C45H63N6Si3Cu3: C，56.13; H，6.59; N， 
8.72%. iH NMR (300.13 MHz, QDe): 5 -0.98 (s, 3H, SiMe)，-0.31 (s, 3H, SiMe), 
0.57 (s，9H, SiBu% 0.60 (s, 3H，SiMe), 0.65 (s，9H, SiBu% 0.77 (s，3H, SiMe), 0.82 
(s，9H, SiBu% 0.88 (s, 3H, SiMe), 0.94 (s, 3H, SiMe), 6.12 (m，IH，qui), 6.16 (dd，J = 
3.6 H z , / = 8.1 Hz, lH, qui), 6.67 (dd,J= 3.9 Hz, J= 8.4 Hz, lH, qui), 6.91 (m, 2H, 
qui), 7.04 (d,J= 7.8 Hz, lH, qui), 7.11 (d,J= 7.8 Hz, lH, qui), 7.22 (m，3H, qui), 
7.28 (m，lH, qui), 7.61 (dd, J= 12 Hz, J= 8.4 Hz, lH, qui), 7.67 (dd, J= 6.9 Hz, J = 
8.1 Hz, lH, qui), 7.72 (d, J= 7.2 Hz, lH, qui), 7.85 (d,J= 7.5 Hz, lH, qui), 7.93 (d, J 
= 7 . 2 Hz, IH，qui), 8.78 (d, J = 3.0 Hz, lH, qui), 9.17 (d，J = 3.0 Hz, lH, qui). 
i3c{iH} NMR (75.47 MHz, CeDg): 5 -2.16，0.17，0.89，1.31, 1.36, 1.84 (SiMe2), 
20.76, 20.95 (SiCMe3), 27.68，28.02, 28.27 (SiCMes), 117.00，117.70, 117.97, 119.93， 
120.93，121.00, 124.08, 125.13, 125.44, 127.22, 130.11，130.20, 130.28，136.72, 
137.14, 137.66, 145.03, 145.22, 146.59，146.76，146.97, 155.05, 156.01, 
i56.43(C9H6N). 
Synthesis of [Cii{2-N(SiBu'Me2)C5H3N-6-Me)2], 26. To a stirred suspension of 
CuCl2 (0.26 g，1.93 mmol) in ether (20 mL) at 0 X was added dropwise a solution of 
[Li(L^)(tmeda)] (1.33 g, 3.68 mmol) in ether (30 mL). The color of the reaction 
mixture quickly turned purple. It was stirred at ambient temperature for 10 h. All 
volatiles were then removed in vacuo and the residue was extracted with toluene (30 
mL). The solution was filtered and the deep blue filtrate was concentrated to ca. 10 
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mL under reduced pressure. Upon standing at room temperature for one night, deep 
blue crystals of compound 26 were obtained (Yield 0.59 g，60%). M.p. 139-140 °C 
(dec.). MS: m/z (%) 505 (9) [M]+，433 (21) [M-Bu'-CHb]+，391 (37) [M-SiBu(Me]+, 
377 (15) [M-SiBu^Mc2]^ 313 (33) [M-Cu-SiBu^^]+. Anal. Found: C，55.87; H， 
8.04; N, 10.95%. Calc. for C24H42N4Si2Cu: C, 56.93; H，8.36; N，11.06%. 
Synthesis of [C'u{N(SiMe3)C9H6N-8)2], 27. To a suspension 0fCuCl2 (0.12 g, 0.89 
mmol) in ether (20 mL) at 0 � C was slowly added a solution of [{Li(L^)(Et20)}2； 
(0.54 g, 1.82 mmol) in ether (30 mL). The reaction mixture was stirred at room 
temperature for 12 h., whereupon a reddish brown solution with dark brown 
precipitate was obtained. The mixture was filtered through Celite, and the reddish 
brown filtrate was concentrated to ca. 10 mL in vacuo followed by cooling to -30 ®C 
to give compound 27 as a brown solid. It was washed with cold pentane and dried in 
vacuo (Yield 0.21 g，48%). M.p. 177-178�C (dec.). MS: m/z (%) 494 (11) [M]+, 278 
(0.8) [M-LY，263 (11) [M-L2-CH3]+, 215 (91) [M-Cu-LY. Anal. Found: C，57.27; 
H, 6.14; N, 11.22%. Calc. for C24H30N4Si2Cu: C, 58.32; H，6.12; N, 11.33. 
Synthesis of [Ag{2-N(SiBu'Me2)CsH3N-6-Me)]4, 28. A solution of [Li(L^)(tmeda)] 
(1.04 g，3.02 mmol) in THF (20 mL) was added dropwise to a solution ofAgNO3 
(0.51 g, 3.00 mmol) in THF (20 mL) at -78 °C and in the absence of light. After the 
addition, the reaction mixture was slowly raised to ambient temperature and stirred 
for a further 2 h. All volatiles were then removed in vacuo and the residue was 
extracted with hexane (30 mL). The solution was filtered and the yellow filtrate was 
concentrated and cooled at -30 °C for a few days to yield compound 28 as white 
needle-shaped crystals, which were washed with cold pentane and dried in vacuo 
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(Yield 2.57 g，65%). M.p. 126-128 X (dec.). MS: m/z (%) 329 (0.6) [M-3Ag(L^)]^ 
273 (22) [M-3Ag(L3)-Bu']+. F.A.B. MS: (Positive ion L-SES4S, NBA as matrix) m/z 
二 1312.51 (calculated value = 1312.21). Anal. Found: C, 43.77; H, 6.43; N，8.50%. 
Calc. for C48H84N8Si4Ag4: C, 43.59; H, 6.72; N，8.47%. H^ NMR (300.13 MHz, 
CeDg): 5 0.42 (s, 24H, SiMe2), 1.09 (s，36H, SiBu,)，2.28 (s, 12H, CH3)，6.00 (d,J = 
6.6 Hz, 4H，py), 6.67 (d,J= 8.4 Hz, 4H, py), 6.87 (t,J= 8.4 Hz, 4H, py). ^^{^H} 
NMR (75.47 MHz, CoDe): d -0.24 (SiMe2), 20.49 (SiCMe3), 27.06 (Me), 28.53 
(SiCMes), 110.42, 115.11，138.52, 155.34, l69.l8(C5H3N). 
Synthesis of [Ag(PPh3){2-N(SiBu'Me2)C5H3N-6-Me}], 29. A solution of 28 (0.40 
g, 0.31 mmol) in hexane (20 mL) was added dropwise to a stirred solution 0fPPh3 
(0.32 g，1.22 mmol) in hexane (30 mL) at 0 °C, in the absence of light. The resultant 
mixture was stirred at room temperature for 12 h. A white precipitate was formed and 
was collected, washed with cold hexane (10 mL) and dried in vacuo. 
Recrystallization of the crude product from warm toluene gave compound 29 as white 
crystals (Yield 0.30 g, 42%). M.p. 1 5 5 - 1 5 8 � C (dec.). Anal. Found: C，61.54; H， 
5.85; N, 4.72%. Calc. for C30H36N2SiPAg: C, 60.91; H, 6.13; N, 4.73. !H NMR 
(300.13 MHz, C6D6): 6 0.49 (s, 6H, SiMe2), 1.23 (s, 9H, SiBu,), 2.24 (s, 3H, CH3), 
6.22 (d, J= 6.6 Hz, lH, py), 6.65 (d, J= 8.4 Hz, lH, py), 6.96 (m, 9H, PPh3), 7.18 (t, 
J= 7.2 Hz, lH, py), 7.39 (m, 6H, PPh3). ''C{^H} NMR (75.47 MHz, CgDe): 6 -1.73 
(SiMe2), 20.00 (SiCMe3), 24.95 (Me), 27.80 (SiCM^j), 107.18，109.54 (C5H3N), 
129.07 (d, JC'c-''p) = 9.8 Hz, PPh3), 130.44 (s, PPh3), 132.82 (d，J fc - ' ^p ) = 28.2 Hz, 
PPh3), 134.21 (d，JC'c-'^ p) = 9.8 Hz, PPh3), 137.64, 154.83, 170.08 (CyH3N> ^ P^{^ H} 
NMR (161.90 MHz, CgDe, 85% H3PO4 ext.)： 6 11.85. 
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CHAPTER 4. SYNTHESIS AND STRUCTURES OF 
NICKEL(II) AMIDO COMPLEXES 
4.1 INTRODUCTION 
Although the chemistry of nickel(II) complexes has been studied extensively 
over the past decades, only a few structures have been reported for nickel amido 
complexes. The scarcity of these compounds partly may be due to the incompatibility 
between the electronically saturated metal center and the lone pair of electrons of the 
amide moiety. ^ 
4.1.1 General Review of Nickel Amido Complexes 
In 1972，Bradley et al?" reported the structure of the first nickel(I) amide 
PNi{N(SiMe3)2} (PPh3)2], which was synthesized by the reaction of ps[iCl2(PPh3)2: 
with [ L i N ( S i M e 3 ) 2 ] (equation 4-1). During the course of the reaction, the nickel(II) 
precursor was reduced to nickel(I), which is paramagnetic. X-ray structural 
determination shows that the complex is monomeric with the Ni(I) center bound in a 
trigonal planar environment. 
Me3Si siMe3 
0 y p 
NiCI2(PPh3)2 + LiN(SiMe3)2 • ^^^^^y___^p<^Ni>^pA"^ (4-1) 
~6 6^ 
In 1982, Fryzuk et al^ prepared the novel nickel(II) amides P^iClN(SiMe2-
CH2PPh2)2] with a "hybrid ligand". The hybrid ligand consists of a hard amido 
donor^ and a soft phosphine ligand. The complex was synthesized by the reaction of 
LiN(SiMe2CH2PPh2)2 with a soluble nickel(II) complexes ofthe type NiCl2(PR3)2 (R 
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=Ph, or Me) in THF at 0 °C (equation 4-2). The Ni center exhibits a distorted square 
planar coordination geometry. 
Me\^ e Me^ Me 
Me Me Me Me ^Sk Si 
\/ \/ H2C^  % ^ \cH 
Y ' Y ' Y + - ~ ^ C K L J i — O (4-2) 
PPh2 Li PPh2 义 V ^ 
0 CI 0 
Subsequent reaction of this nickel(II) amidophosphine complex with Grignard 
reagents in toluene at -30 °C generated the corresponding alkyl or aryl complexes 
(equation 4-3).5 
^ \ f ^ \ f Me\,Me Me^ Me 
H 2 C A Z \ ? H 2 "2广〜人2 
C K p — l ~ V O C 3 — > C K — U ~ 0 (4-3) 
/ \ \===^  Toluene. -30�C ^^ / ^ V \ ^ � , 
Q C' 0 0 C3H5 5 
Stephens and co-workers^"^ have reported the synthesis and structures of series 
of diamagnetic nickel(II) amides (Scheme 4-1). An almost square planar 
coordination geometry about the nickel center has been observed for these complexes. 
The average Ni-Namido and Ni-Npyridyi bond distances were found to be 1.852 and 
1.943 A, respectively. 
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Scheme 4-1 
Structures of the first two homoleptic diaryl amides of nickel(II) were reported 
by Power and co-workers in 1985/" The nickel(II) complexes {[Li(THF)4]-
PMiO^h2)3]• 0. 5PhMe} and [{Ni(NPli2)2h] were prepared by the reaction of 
anhydrous NiCl2 with two equivalents of LiNPh2. The geometry surrounding the Ni 
center in both nickel(II) complexes can be described as roughly trigonal planar. The 
structures of {[Li(THF)4]P^iO^fe)3].0.5PhMe} and [{NiONfPhi2)2h] are shown as 
follows. 
r n ® 
(x^jX^ - . 3 ¾ ¾ 
—cro J ^ ax) b 
Power and co-workers^ also reported the structure of a neutral two-coordinate 
Ni(II) amido complex. The nickel(II) amide pS[i{N(Mes)(BMes2))2] (Mes = mesityl) 
was synthesized by the reaction of pSfiBr2'5/3THF] with two equivalents of 
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Li[N(Mes)(BMes2)], in ether at room temperature (equation 4-4). X-ray analysis 
shows that the two amido ligands bound to the Ni center forming an almost linear 
geometry with an N-Ni-N angle of 167.9�. 
YXj 
Li[N(Mes)_es2)] + NiBr^ -S/STHF [ � • • N — N i — N (4-4) 
• X * 
Recently, a new synthetic route to acyclic and cyclic nickel(II) arylamido 
complexes has been reported/^ The compounds were synthesized by treating 
[(bipy)Ni(R)2] (bipy = 2,2'-bipyridine and R = Me or Et) with/7-tolylazide in THF. In 
addition, the facile reaction of these complexes with carbon monoxide to yield 
organic amides has also been studied (Scheme 4-2). 
Tol 
y R � 
z R N3T0I zN l l _-R CO ;N—Tol 
(bipy)Ni • (bipy)Ni • 0 = < 
\ -N2 \ -(bipy)Ni(CO)2 \ 
R \R 
R = Me, Et 
% r 
ON3T0l ^ ,Nl"".V CO ^ / N o 
~ ~ ~ ~ ~ ^ (b ipy )N i^^^J -(bipy)Ni(CO)2 
Scheme 4-2 
Examples of nickel amido complexes with different coordination geometry 




































































































































































































































































































































































































































































































































































































4.2 RESULTS AND DISCUSSION 
4.2.1 Synthesis of Homoleptic NickeI(II) Amido Complexes 
The homoleptic nickel(II) amides U^i(^%] (30)，V^1(V)2] (31), and pMi(L )^2] 
(32) were prepared by treating anhydrous NiCb with an appropriate lithium amide 
(Scheme 4-3). 
[Ni{2-N(SiMe3)C5H3r^ -6-Me>2] [Ni{2-N(SiBu^ Me2)C5H3N-6-Me>2] 
30 ^ ^ V ^ J > ^ 
NiCI2 
C9 y ^ Op 
、 N S i M e 3 y ^ ^ s ^ 、NSiBu'Me2 
Ni N jZ 
Me3SiN^  \ Me2Bu^ SiN^  \ 
60 to 
31 32 
Scheme 4-3. (i) [{Li(L/)(Et2O)h] THF, r.t.; (ii) [Li(L')(tmeda)], THF, r.t.; 
(iii) [ { L i ( L 2 ) _ ) h ] , T H F , r . t ; (iv) [{Li(L^}], THP, r.t. 
The reaction of [{Li(L^)(Et20))2] with anhydrous NiCl2 afforded 30 as yellow 
crystals in 51% yield. Although good quality crystals of 30 suitable for the X-ray 
crystallographic studies were not obtained, data from elemental analysis were 
consistent with the empirical formula P^i{2-N(SiMe3)C5H3T^-6-Me}2]. Its mass 
spectrum showed a parent peak at rrVz 二 416 with relative high abundance (88%). 
Compound 30 is very soluble in common hydrocarbon solvents. 
Compounds 31 and 32 were synthesized via a similar procedure as that for 30. 
Reaction of NiCl2 with an appropriate lithium amide at room temperature gave the 
homoleptic nickel(II) amido complexes 31 and 32 in satisfactory yield (70% and 65%, 
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respectively). They have been characterized by elemental analysis and mass 
spectrometry. Compounds 30-32 are sensitive to air and moisture. They are 
thermally stable at room temperature and can be stored indefinitely under an inert 
atmosphere. Table 4-2 summarizes some of the physical properties of compounds 30-
32. 
Tables 4-2. Some Physical Properties of Compounds 30-32. 
Compound Yield (%) Color m.p. ("C) 
30 51 Yellow crystals 134-136 (dec.) 
31 70 Reddish brown crystals 192-194 (dec.) 
32 65 Reddish brown crystals 218-219 (dec.) 
4.2.2 Attempted Reaction of NiCb with [Li(L^)(tmeda)] (3) 
Attempts to synthesize the corresponding nickel(II) amide by the reaction of 
NiCl2 with [Li(L^)(tmeda)] (3) in THF at room temperature were unsuccessful. Only 
an air sensitive intractable oil was obtained, which remained uncharacterized. 
• • • • • • 3 
Attempted reaction with other lithium amides such as [{Li(L ))2] (5) and 
/¾  
[Li(L )(THF)] (6) were also unsuccessful. 
4.2.3 Physical Characterizations of Compounds 30-32 
Compounds 30-32 have been characterized by mass spectrometry, H^ NMR 
spectroscopy, and elemental analysis. 
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L NMR Spectra: 
Compounds 30-32 are paramagnetic. Their H^ NMR spectra show broad 
^ 
signals with significant isotropic shift. Their signals have been assigned on the basis 
of their relative intensities. For compound 31, signal due to SiMe3 group was 
assigned at 19.8 ppm (br, 18H) and those due to the aromatic protons were assigned at 
-52.8 ppm (br, 2H), -27.9 ppm (br, 2H), -18.0 ppm (br, 2H), 25.8 ppm (br, 2H), 74.9 
ppm (br，2H), and 179.0 ppm (br, 2H). For compound 32，the broad signal at 6.7 ppm 
(br, 18H) is assigned to the SiBu^ group and the signals due to SiMe2 group were 
assigned at 22.6 ppm (br, 6H) and 35.2 ppm (br, 6H). In addition, six singlets at -
46.3, -21.6, -14.6, 23.7, 74.1, and 185.2 ppm are assigned to the quinolyl protons. No 
signal has been observed in the H^ NMR spectrum of compound 30, probably due to 
the broadness of the resonance signals. 
2. Mass Spectra: 
The mass spectra of the nickel amides 30-32 show the presence of their 
respective parent peak [M]+. This indicates that the compounds are monomeric in the 
vapor phase, as they are in the solid state {vide infra). 
3. Magnetic Susceptibility: 
Magnetic moments of compounds 30-32 in benzene, as measured by Evans 
method,i5 are 2.96 ^B, 3.05 i^e, and 2.74 i^e, respectively. The magnetic moment of 
compound 31 falls within the normal range of 3.0-3.5 fiB for highly distorted 
tetrahedral nickel(II) complexes which contain two unpaired e lectrons]6 However, 
the values for compounds 30 and 32 are marginally lower than this range. 
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4.2.4 Molecular Structures of Compounds 31 and 32 
1. The molecular structure of [M{N(SiMe3)C9Hel^-8>2] (31) 
The molecular structure of 31 has been determined by X-ray diffraction 
studies. A perspective view of the molecule with the atom numbering scheme is 
shown in Figure 4-1. Selected bond distances (A) and angles ( � ) are listed in Table 4-
3. 
X-ray structure determination shows that compound 31 is monomeric. It 
consists of discrete molecules in the monoclinic crystal system with the space group 
Cc. The two amido ligands bound to the Ni(II) center in an A^,#'-chelating fashion, 
forming a distorted tetrahedral geometry around the metal center. 
The Ni-Namido bond distance of 1.929 A (average) is appreciably longer, 
compared to those of 1.868 A in [7V;A^-bis(2'-pyridinecarboxamido)-^raA25'-l,2-
cyclohexane] nickel(II)/ 1.864(4) A in [A^,A^-bis(2'-pyridinecarboxamido)-l,3-
propane] nickel(II) monohydrate,^ and 1.850 A in [7ViA^-bis(pyridine-2'-carboxamido)-
1,2-benzene] nickel(II) monohydrate.^ It is slightly shorter than that found in the 
other structurally authenticated Ni(II) amides such as 1.974(5) A in 
{Ni(Mes)P^(Ph)C(CO)CHPh2](PMe3)2}/^ 1.978 A in {rraA7^-Ni(Mes)pN(Ph)C(0)-
NrfBu](PMh)2}，i3 and 1.974(2) A in P<liPh{Ph2PCH^C(^T^>h)Ph}{Ph3P=CHC-
(=NPh)Ph-A^].i7 It is comparable to the corresponding distance of 1.932 A found in 
the monomeric complex {^ra^75'-Ni(Mes)(NHPh)(PMe3)2}. ^^  The average Ni(II)-
Nquinoiyi bond distancc of 1.996 A are significantly longer than the Ni-Npyddyi of 
1 . 8 5 6 ( 2 ) A i n [(r|^-C5H5)I^i{C(SiMe3)2C5H5!^-2}], 18 a n d 1 . 8 0 5 A i n [2,6-Bis[(2-
acetylphenyl)carbamoyl]-pyridine]nickel(n).i9 In general, Ni-Npyridyi bond distances 
for square planar nickel(II) amides span in the range ofl.944 to 1.960 A.^ '^  
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The N(l)-Ni(l)-N(2) and N(3)-Ni(l)-N(4) angles in 31 are 82 .1(6)�and 
85.2(5)0，respectively. The angle N(2)-Ni(l)-N(4) in 31 is 138.2(2)° relatively large, 
partly may be due to steric repulsion between the two trimethylsilyl groups. 
Table 4-3. Selected Bond Distances (A) and Angles (。）for Compound 31. 
pii{N(SiMe3)C9H6N-8 }2] (31) 
Molecule I Molecule II 
Ni(l)-N(4) 1.917(13) Ni(2)-N(2A) 1.929(13) 
Ni(l)-N(l) 1.923(15) Ni(2)-N(4A) 1.937(12) 
Ni(l)-N(2) 1.934(13) Ni(2)-N(lA) 1.997(15) 
Ni(l)-N(3) 2.058(12) Ni(2)-N(3A) 2.007(13) 
Si(l)-N(2) 1.735(15) Si(lA)-N(2A) 1.674(14) 
N(4)-Ni(l)-N(l) 122.0(6) N(2A)-Ni(2)-N(4A) 138.9(2) 
N(4)-Ni(l)-N(2) 138.2(2) N(2A)-Ni(2)-N(lA) 84.3(5) 
N(l)-Ni(l)-N(2) 82.1(6) N(4A)-Ni(2)-N(lA) 120.0(6) 
N(4)-Ni(l)-N(3) 85.2(5) N(2A)-Ni(2)-N(3A) 119.9(6) 
N(l)-Ni(l)-N(3) 113.7(3) N(4A)-Ni(2)-N(3A) 82.5(6) 








































































2. The molecular structure of []^i{N(SiBu'Me2)C9H6l^-8)2] (32) 
X-ray structural determination shows that compound 32 is mononuclear. The 
molecular structure of 32 with the atom numbering scheme is shown in Figure 4-2. 
Selected bond distances (A) and angles ( � ) are listed in Table 4-4. 
Similar to the analogous complex 31，compound 32 exhibit a highly distorted 
tetrahedral coordination geometry around the nickel(II) center. The Ni atom is 
chelated by two anionic bidentate amido ligands in an A/,7V '^-chelating fashion. The 
bulkiness of the 7V-functionalized amido ligands can stabilize the nickel(II) amides 
since it protects the central metal from attacks by other reagents. Moreover, 
coordination from the quinolyl nitrogens is believed to impose a stabilizing effect on 
the metal complex. 
The Ni-Namido bond distances of 1.951(3) and 1.978(3) A in 32 are slightly 
longer to the corresponding distances of 1.917(13) and 1.934(13) A in 31 They are 
significantly longer than those of 1.839 (6) A in [A^,A^-bis(2'-pyridinecarboxamido)-
1,2-ethane] nickel(II) monohydrate^ and 1.844 (7) A in [7V;A^-bis(6-methylpyridine-2'-
carboxamido)- 1,2-benzene] nickel(II) monohydrate.^ However, it is shorter than that 
of2 .131 A in octahedral nickel(II) complex {[Et4N]pNiL2].H2O}, [HfeL = 2,6-bis(A -^
p h e n y l c a r b a m o y l ) p y r i d i n e ] . 2 0 T h e Ni-Nquinoiyi b o n d d i s t a n c e s o f 1 . 9 5 1 ( 4 ) a n d 
2.030(4) A are comparable to that of 1.923(15) and 2.058(12) A in 31 The N(l)-Ni-
N(3) and N(2)-Ni-N(4) angles in 32 are 86.03(14)�and 82.19(15)。，which are similar 
to those of 85 .45)�and 82.1(6)�in 31 The N(3)-Ni-N(4) angle of 157.79(13)° is 
much greater than that of 138.2(2)° in 31. It may be attributed to steric congestion of 
the two sterically more demanding SiBu^Me2 groups. 
150 
Table 4-4. Selected Bond Distances (A) and Angles (。）for Compound 32. 
p;a{N(SiBu'Me2)C9H6_2] (32) 
Ni(l)-N(l) 1.951(4) Ni(l)-N(3) 1.951(3) 
Ni(l)-N(4) 1.978(3) Ni(l)-N(2) 2.030(4) 
Si(l)-N(3) 1.682(4) Si(2)-N(4) 1.761(4) 
N(l)-Ni-N(3) 86.03(4) N(l)-Ni-N(4) 107.50(14) 
N(3)-Ni-N(4) 157.79(13) N(l)-Ni-N(2) 105.78(12) 





































































































4.3 EXPERIMENTALS FOR CHAPTER 4 
Materials: 
Anhydrous NiCl2 was prepared according to literature procedure.^^ 2-amino-6-
picoline was purchased from Aldrich and was used as received. 8-aminoquinoline 
was purchased from Acros and was purified by sublimation at 45 °C, O.OlmmHg. 
[{Li(L^)(Et20))2] and [Li(L^)(Et2O)]2 were prepared as described in the literatures.^^ 
Synthesis of compounds: 
Synthesis of [Ni{2-N(SiMe3)CsH3N-6-Me>2], 30. A solution of [{Li(Li)(Et2O)h] 
(0.96 g，1.85 mmol) in THF (20 mL) was added with stirring to a suspension 0fNiCl2 
(0.24 g, 1.85 mmol) in THF (15mL) at 0 °C. The resultant mixture was further stirred 
at room temperature for one day, whereas the color of the solution turned from pale 
brown to reddish brown. All volatiles were then removed in vacuo and the residue 
was extracted with hexane. The solution was filtered and the filtrate was concentrated 
to ca. 10 mL. Upon standing at -30 °C for a few days, pale yellow crystals of 
compound 30 were obtained (Yield 0.39 g，51%). M.p. 134-136 °C (dec.). MS: mlz 
(%) 416 (88) [M]+, 401 (25) [M-CH3]+，386 (16) [M-2CH3]+，356 (36) pVMCH3]+, 
343 (16) [M-SiMe3]+. Anal. Found: C, 51.75; H, 7.40; N，13.51%. Calc. for 
Ci8H30N4Si2Ni: C, 51.81; H, 7.25; N，13.42%. 
Synthesis of [Ni{N(SiMe3)C9H6N-8>2], 31. To a suspension 0fNiCl2 (0.085 g，0.66 
mmol) in THF (20 mL) at 0 � C was slowly added a solution of [{Li(L^)(Et20))2] 
(0.39 g，0.66 mmol) in THF (20 mL). The color of the solution turned from light 
brown to reddish brown. The reaction mixture was stirred at room temperature for 12 
h.，whereupon a reddish brown solution with white precipitate was obtained. The 
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solvent was then removed in vacuo and the residue was extracted with hexane. The 
extract was concentrated to ca. 10 mL in vacuo followed by cooling to -30 °C to give 
compound 31 as reddish brown crystals, which were washed with cold pentane and 
dried in vacuo (Yield 0.23 g，71%). M.p. 192-194 "C (dec.). MS: miz (%) 488 (93) 
[M]+，473 (91) [M-CH3]+，458 (23) [M-2CH3]+，385 (100) [M-SMe3-2CH3]+. Anal. 
Found; C, 58.63; H, 6.06; N, 11.65%. Calc. for C24H30N4Si2Ni: C, 58.90; H, 6.18; N, 
11.44%. iH NMR (300.13 MHz, CeDe): 6 -52.8 (br, 2H, qui), -27.9 (br, 2H, qui),-
18.0 (br，2H, qui), 19.8 (br, 18H, SiMe3), 25.8 (br, 2H, qui), 74.9 (br, 2H，qui), 179.0 
(br, 2H, qui). 
Synthesis of [Ni{N(SiBu'Me2)C9H6N-8>2], 32. To a suspension of NiCl2 (0.10 g, 
0.77 mmol) in THF (20 mL) at 0 � C was slowly added a solution of [{Li(L^)3}] (0.44 
g, 0.55 mmol) in THF (20 mL). After the addition was completed, the color of the 
solution tumed from light brown to reddish brown. The solution was stirred for a 
further 10 h at room temperature and the solvent was then removed in vacuo. The 
reddish brown residue was extracted with hexane. The solution was filtered and the 
filtrate was concentrated to ca. 10 mL in vacuo followed by cooling to -30 °C to give 
compound 32 as reddish brown crystals, which were washed with cold pentane and 
dried in vacuo (Yield 0.29 g，66%). M.p. 218-219�C (dec.). MS: m/z (%) 572 (64) 
[M]+, 557 (7) [M-CH3]+, 515 (100) [M-BuT, 500 (6) [M-Bu^-CHs]^ 385 (81) [M-
SiBu^Me2-Bu^-CH3]^ Anal. Found: C, 61.22; H，7.17; N, 9.39%. Calc. for 
C30H42N4Si2Ni: C, 62.82; H, 7.38; N，9.76%. ^ NMR (300.13 MHz, CeDe)： 6 -46.3 
(br, 2H, qui), -21.6 (br, 2H, qui), -14.6 (br, 2H, qui), 6.7 (br, 18H, SiBu), 22.6 (br, 
6H, SiMe3), 23.7 (br, 2H, qui), 35.2 (br, 6H, SiMe3), 74.1 (br, 2H, qui), 185.2 (br, 2H, 
qui). 
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APPENDK 1 
General Procedures and Physical Measurements 
All manipulations were carried out under a purified dinitrogen atmosphere 
using standard Schlenk techniques or in a glove box. Solvents were dried over 
sodium wires and freshly distilled, under nitrogen, from calcium hydride (hexane), 
sodium ketal (Et2O, THF，toluene) and sodium metal (pentane), and degassed twice 
prior to use. Deuterated benzene were dried over sodium metal and stored under 
nitrogen. 
iR and ^^ C NMR spectra were recorded on a Bruker DPX 300 spectrometer at 
300.13 MHz and 75.47 MHz, respectively. All spectra were recorded in CDCl3 or 
CeDe and the chemical shifts 5 were referenced to residual solvent protons at 7.24 and 
7.15 ppm (in ^ NMR), and 128.00 and 77.00 ppm (in ^ ( ¾ } NMR), respectively. 
3ip NMR spectra were recorded at 161.9 MHz using a Varian 400 INOVA NMR 
spectrometer. Chemical shifts were referenced to 85% H3PO4 at 0 ppm. Mass spectra 
were obtained on a HP 5989B MS Engine (E.I. 70 eV) or a Bruker APEX FTMS 
spectrometer (Positive ion L-SEMS, NBA as matrix). UV spectra were recorded on a 
HP 8453 spectrophotometer with quartz cells of 1cm pathlength. Elemental analyses 
for C, H，N were performed by MEDAC Ltd., Brunei University, UK. Melting points 
were recorded on an Electrothermal melting point apparatus and were uncorrected. 
Magnetic moments were measured by Evans method in CeDe solution using a JOEL 
60 MHz NMR spectrometer. Cyclic voltammetric measurements were performed by 
using a BAS CV-50W voltammetric analyzer. The electrochemical cell consisted of 
platinum-wire working and counter electrodes, and a silver-wire reference electrode. 
All sample solutions (THF) prepared were 0.2 M in NBu"4BF4 (supporting 
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electrolyte) and ca. 4 x 10"^  M in sample complexes. Chemical potentials were 
internally referenced to the FeCp2+/FeCp2 reference redox system. 
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APPENDEX 2 
Table A-1. Selected Crystallographic Data for Compounds 3，4，7，and 8. 
Table A-2. Selected Crystallographic Data for Compounds 10, 11，13, and 16. 
Table A-3. Selected Crystallographic Data for Compounds 21，24, 25，and 26. 
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